
SCOPE OF WORK 

FOR 

THE TACOMA LANDFILL CONSENT DECREE 

1.0 INTRODUCTION 

This Scope of Work (SOW) sets forth the tasks necessary to complete the 

Remedial Desig11 (RD) and the Remedial Action (RA) at the Tacoma Landfill 

Superfund Site. The Remedial Investigation (RI) and Feasibility Study (FS) were 

conducted by the City of Tacoma and were completed in December 1987. The 

Record of Decision (ROD) was signed on March 31, 1988. It shall be the 

responsibility of the City of Tacoma (hereafter referred to as Settling 

Defendru1t) to prepare, submit for approval, and fully implement work plans 

incorpoC'ating each element of this SOW. It shall be the sole C"esponsibility of the 

Settling Defendant to ensure that work plans as undeC"taken meet the 

pet'formance C"equirements set forth in this SOW and the Consent Decree and the 

Settling Defendant shall not rely on document and plan approvals pt'ovided by the 

Govemment Plaintiffs. ln addition, the Settling Defendant shall ensure 

consistency with the National Contingency Plan (NCP) and Compt'ehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) as 

amended by the Superfw1d Amendments and Reauthorization Act of 1986 

(SARA), and shall satisfy all applicable and C"elevant and appropriate laws and 
regulations (ARARs). 

1.1 Remedial Action Requirements 

The C'equirements of the remedial action at the Tacoma Landfill, as stated 

in the ROD/are: 

1) C"educe the production of leachate by placing constraints on further 

site operations and by capping the landfill; 

~ . 
2) eliminate off-site gas migration through a gas extraction system; 
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3) prevent further mig;ration of the contaminated plume and reduce the 

concentration of contaminants within the plume via a groundwater 

extraction and treatment system; 

4) further protect public health and the environment through monitoring 

of groundwater, surface water, subsurface gas, and air emissions; 

5 provide an alternate ,..,· .. uer supply (Tacoma :'-1w1icipal Water) to any 

residents deprived of their domestic water supply due to 

demonstrated contamination from the landfill or due to the action of 

the extraction/treatment system; and 

6) establish institutional controls to promote and support the remedial 

action. 

1.2 Project Work Plans 

All work performed at and aroW1d the site pursuant to this Scope of Work 

shall be accomplished in accordance with work plans which shall be prepared by 

the Settling Defendant and submitted for review and approval by the 

Government Plaintiffs. Work plans shall address implementation of each 

element of the SOW including: the predesig,11 study consisting of monitoring well 

installation, sampling activities, extraction system evaluations, treatability 

studies, and pilot studies; desig11 documents such as design reports, plans, and 

specifications; construction activities including scheduling, construction quality 

control/quality assurance, engineering services during construction, and as-built 

documentation; and the preparation and implementation of operation and 

maintenance manuals for remedial action facilities including the details and 

scheduling of performance monitoring. The work plans shall include schedules 

and a discussion of potential pl'Oblems which might be encow1tered. 

The SEhtling Defendant shall implement all plans and work elements 

according to their terms and :.iccol'ding to the schedule approved and 

incorporated pursuant to Section 9.0 of this SOW. The Settling Defendant shall 
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notify the Government Pbintiffs of initiation of any field work at least 7 days 

prior to the commencement of such work. The work shall commence only'after

the Settling Defendant has received Government Plaintiff approval. 

1.2.1 Project Management Plan (Pl\IP) for RD/RA 

1.2.1.1 Remedial Desig11 Project Mmrngement Plan 

A project management plan for RD activities, including a schedule for 

completion of RD tasks and submission of deliverables established pursuant to· 

Section 9.0 and Table 5 of this SO\\' for each element of this SOW, shall be 

submitted by the Settling Defendant no later than 30 days after lodging of this 

Consent Decree. Compliance with this schedule, once approved by the 

Government Plaintiffs, is a requirement of this SOW and notice of the schedule 

shall be sent to the court. The PMP shall describe the Settling Defendant's 

management approach to completing the RD tasks for the site. The PMP shall. 

identify the key individuals for the Settling Defendant, and identify levels of 

authority and lines of commW1ication in working with the Government 

Plaintiffs. The plan shall also address systems or methods that will be used to 

ensure technical quality and compliance with project schedules. 

1.2.1.2 Remedial Action Project Management Plan 

The Settling Defendant shall prepare a peeliminary remedial action project 

management plan, including a brief discussion of tasks, an implementation 

schedule, a description of the long term operation and maintenance 

requirements, and institutional controls and monitoring requirements that 

comply with this SOW and the ROD. This plan shall be included in the Project 

Management Plan document. \Vhen the remedial design details become 

available, an update of the preliminary remedial action portion of the project 

management plan, including a more detailed description of the construction 

tasks, shall be completed and submitted to the Government Plaintiffs for review ,., 

and approval in accordance with the schedule established pursuant to Section 9.0 

(see Section 7 .O of this SOW). 
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1.2.2 Health and Safety Plan 

All work, including sampling and other field data gathering activities, shall 

be performed under an appropriate health and safety plru1 for the protection of 

workers and the surroW1ding commW1ity in accordance with EPA, OSHA, aJ1d 

WISHA requirements. The Settling Defendant shall submit a site safety plan to 

the Government Plaintiffs for comment prior to commencing any action on the 

site. The initial site safety plan submitted (as part of the Predesign Study, 

Section 3.1.1.2) shall be amended to reflect subsequent field activities and their 

varying site safety and health requirements. The Settling Defendant shall be 

solely responsible for ensuring that the plan satisfies all applicable laws aJ1d 

regulations. The Settling Defendant shall appoint a site safety officer (SSO) who 

shall be responsible for ensuring compliance with the Health and Safety Plan. 

The Settling Defendant shall require their contractors and employees to 

observe safe practices with respect to all active utilities within and around the 

site including sewer, power, water, and telephone lines. 

1.2.3 Quality Assurance Project Plan (QAPP) 
I 

A quality assurance project plan shall be developed for the remedial.design 

phase which shall include procedures for: sample custody; data reduction; 

validation and reporting; internal quality control checks; performance and 

system audits; preventative maintenance; and corrective action. This plan shall 

be implemented by the Settling Defendant upon approval of the Government 

Plaintiffs. The most current of the following g"l.tidelines shall be used to develop 

these plans except where otherwise noted: 

USEPA, Laboratory Data Validation, Fw1ctional Guidelines for Evaluating 

Inorganic Analyses, July 1988; 

USEPA, Laboratory Data Validation, Fw1ctional Guidelines for Evaluating 
, .. 

OrgaJ11C Analyses, February 1, 1988; 
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USEPA Contract Laboratory Program, Statement of Work for Inorganics 
Analy~is, SOW no. 788; 

USEPA Contract Laboratory Program, Statement of Work for Organics 

Analysis, October 1986, revised February 1988. 

Data Quality Objectives for Remedial Response Activities, 

EPA/550/G.87 /003 and 004; 

Quality Assurance Program Plan for Region X, 1986. 

1.2.4 Sampling and Analysis Plans (SAP) 

All SAPs prepared pursuant to this Scope of Work shall include, at a 

minimum: a description of procedures for field sampling, sample handling, 

sample analysis, data analysis, and identification of laboratory analysis 

procedures. They shall also provide for Contract Laboratory Program (CLP) 

deliverables as referenced in Exhibit B of the Contract Laboratory Program 

Statements of Work for Organics and lnorganics (see Section 1.2.3). 

In addition, all SAPs sh,tll include data quality objectives and specify 

quality assurance and qu.ility control (QA/QC) procedures and samples to meet 

the requirements of the QAPP (Section 1.2.3). SAPS shall be approved by the 

Government Plaintiffs before any sampling or monitoring begins. Sampling and 

analysis shall be pel·formed in accordance with approved Ecology and EPA 

sampling and laboratory protocols and QA procedures in effect at the time of the 

sampling or analysis activity. Detection limits, with the exception of the 

screening tests, shall be at least as low as drinking water standards or approved 

health based criteria, or the EPA-CERCLA contract laboratory program 

standards, whichever is lower. EP.-\ approved methods shall be used for all 

possible parameters. If "apprnvt>d" methods are not available, then proposed 

methods shall be submitted t,) the Government Plaintiffs for review and approval 

prior to theu- use. The Sett I ing Defendant shall make available raw data within 

five days of receipt of results, and quality assured data in the format specified in 

the sampling and analysis plan to the Government Plaintiffs within 90 days of 

sample collection or field test i.ng or vvithin 15 working days of receipt of all lab 
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results for a sampling event~ whichever is sooner, and shall submit these results 

in the montlµy progress report (as described in Section XII of the Consent , 

Decree) wj.tbin thirty calendar days of receipt of the data. Replicate samples 

shall be collected and analyzed as described in the QAPP or as required by the 

Government Plaintiffs on a case by case basis. 

1.3 Authority of Government Plaintiffs Regarding Deliverables Under This SOW 

Any and all documents (deliverables) required to be submitted to the 

Government Plaintiffs under this SOW are subject to review and approval by the 

Government Plaintiffs, unless otherwise specified. Such approval may be 

conditional or may specify required modifications to these documents. The 

Settling Defendant shall consult with the Govemment Plaintiffs in preparing all . 

deliverable items under this SOW to minimize the need for such modifications 

and to determine whether draft submittals are necessary. All deliverables shall 

be prepared in accordance with applicable EPA and Ecology guidance. Upon 

approval or modification, all such plans and documents shall be implemented in 

accordance with their terms and schedules. Bid packages are not subject to 

approval of the Government Plaintiffs but shall be submitted upon request. 

I\ 
'II 
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2.0 CONTINGENCY PLANNING 

All work under this SOW must explicitly address those contingencies which 

are typical to hazardous waste remediation and those provided for in this SOW 

and the ROD. Specifically, design and/or construction activities Wlder this SOW 

must provide for the situations discussed in this section. 

2.1 New Contaminant Plume 

The Settling Def end ant shall submit a contingency plan for the expansion 

and/or modification of the extraction system necessary to control a previously 

unidentified plume,~or a lobe of a plume emanating from the landfill in areas 

currently considered unaffected. This contingency plan shall include provisions 

for determining the existence and source of such a previously unidentified plume!_ 

or lobe of a plume using, at a minimum, the following criteria: 

a) proximity to the landfill; 

b) hydraulic gradient; 

c) aquifer characteristics; 

d) historical data; and 

e) types of contaminants. 

A previously unidentified plume, or lobe of a plume, is defined as any 

exceedance of the early warning values described i.n Section 3.3.2.2 in areas 

currently considered unaffected. Exceedances shall be determined using the 

approved method described in Section 3.3. l .3. This pl~ shall be submitted with 

the 60 perc~nt design for the extraction treatment system. 

2.2 Alternate Water Supply 

lf contamination (determined through procedures established in Section 4.0) 

emanating t'rom the landfill is found in the Fircrest wells (located immediately 

west of the landfill), an alternate water supply shall be provided to the to1,4,n of 

Fircrest immediately. A plan to cover such a contingency shall be submitted to 

the Government Plaintiffs for review and approval no later than 45 days from 

the date of lodging of this Consent Decree. 
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A contingency plan descl'ibi..ng how alternate water shall be provided to 

other currently and potentially impacted areas arowid the landfill shall be 

submitted no later than 45 days from the date of lodging of this Consent 

Decree. This plan shall include procedw·es for supplying temporary water witil 

the imp~cted residences can be connected to the Tacoma water system. The 

plan shall be consistent with Section 4.0 of this SOW. 

Construction plans and specifications for expansion of Tacoma City water 

supplies to affected areas, including all design calculations and the construction 

schedule shall be submitted within 45 days of residences being supplied with 

temporary water. 

2.3 Operation and Maintenance 

The Settling Defendant shall prepare a contingency plan for the instance 

where the final remedial measures do not meet the performance criteria outlined 

in this SOW. This plan shall also describe the action, the Settling Defendants 

shall implement if, after the groundwater extraction/treatment system or the 

gas extraction system has been shut down the monitoring data indicate 

exceedances of the criteria outlined in Sections 3.3.2 and 7. 7 .3. This plan shall 

be submitted as part of the Operation and Maintenance Plan described in 

Section 7. 7. 

,., 
'II 
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3.0 TASKS FOR REMEDIAL DESIGN 

This section provides a task breakdo..._ ... 1 for all actions to be performed 

dlll'ing the RD phase. 

3.1 Predesign Study 

The Settling Defendant shall conduct a predesign study to achieve the 

requirements listed below: 

1) to provide sufficient information to delineate the boundary of the 

plume or plumes and for the purpose of designing the extraction 

system; 

2) to assess whether dense non-aqueous phase liquids (DNAPL) are 

migrating from the landfill; 

3) to complete the characterization of the affected aquifers and 

associated hydrology necessary to design the extraction system; 

4) to establish indicator parameters selected from the Target Compound 

List and leachate parameters listed in WAC 173-304-490; 

5) to sample all monitoring wells (both the TL and l\IW series) three 

times in a six m_onth period (to include a high and low water table 

. season); 

6) to determine the suitability of the alternative treatment options in 

meeting the treatment standards; 

7) to determine the location of the optimum extraction well network to 
r, 
'II -
achieve the groundwater cleanup goals and criteria; and 

8) to select the treatment option for RA. 
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3.1.l Monitoring Wells 

3.1.1.l Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP, which shall meet the 

requirements of Section 1.2.4 of this SOW, fol' l'eview and appl'oval by the 

Government Plaintiffs prior to initiation of drilling. This plan shall include 

monitoring well installation procedures, soil chemical and physical sampling 

requirements, a well installation schedule, and reporting requirements. Data 

quality objectives for this effort shall also be identified in this plan. 

3.1.1.2 Site Safety Plan 

A site Health and Safety Plan shall be pl'epared in accordance with 

applicable EPA, OSHA, and WI.SHA l'equirements. This plan shall address all 

aspects of the Predesig,11 monitoring wells, including drilling and sampling. The 

site safety plan shall be prepared as described in Section 1.2.2 of this SOW. This 

plan shall be submitted with the monitoring well SAP, and shall be updated to 

reflect subsequent field activities. 

3.1.l.3 Monitoring Well lnstalL.ition 

The Settling Defendant shall install required wells listed in Table 1 and at 

the approximate locations sho¼'Tl on Figure 1. Exact well locations shall be 

approved by the Government Plaintiffs pl'iol' to drilling. All newly constructed 

wells shall be surveyed to the neMest O.Ol foot, and shall comply with EPA 

Order No. 215:0, Minimum Set of Data Elements for Grow1dwater. Well logs and 

survey data shall be submitted within 30 days of the installation of the last well. 

Additional wells to those listed may be required by the Government Plaintiffs, if 

necessary, to achieve the respt.'et ive requirements listed in Section 3.1. 

3.1.l.4 Existing Wells 
r, 
'II 

Existing pdvate wells may he rehabilitated, however data collected will be 

used for water level data only. 
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3.1.2 Groundwater Sampling 

3.1.2.1 Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP for grorn1dwater sampling which 

shall meet the requirements of Section 1.2.4 of this SOW, fo1· review and 

approval of the Government Plaintiffs, prior to groW1dwater sampling. The SAP 

shall be amended after the indicator parameters are selected (Section 3.1.2.2) to 

specify sampling parameters for future sampling roW1ds. Amendments to the 

SAP shall be reviewed and approved by the Government Plaintiffs. 

3.1.2.2 Grorn1dwater Sampling/Indicator Parameter Selection 

The Settling Defendant shall sample each of the new l.VIW series wells and 

the existing TL series wells (as shov.-n in Figure 1) in accordance with the 

approved schedule in the SAP. The first rorn1d of samples shall be collected 

during the period of maximum gradient reversal. These samples shall be 

analyzed for the target compow1ds listed in Table 2 and leachate parameters 

listed in WAC l 73-304-490. Tentative compow1ds shall also be identified to 

ensure that no potential contaminants of concern are overlooked. The Settling 

Defendant shall utilize this data and histol'ical data to develop a list of indicator 

parameters to be used throughout the remainder of the RD and RA. The list of 

indicator parameters shall be submitted in a technical memorandum and shall be 

reviewed and approved by the Government Plaintiffs prior to its use. The 

Settling Def end ant shall include additional indicator parameters as required by 

the Government Plaintiffs. Data shall be presented in the foemat requested by 

the Government Plaintiffs. 

3.1.3 Extraction System Evaluation 

The Settling Defendant shall conduct additional modeling studies of the 

extraction system proposed in the Feasibility Study, considering the additional 
, r, 

data obtainetl during the Predesign Study. The extraction system proposed in the 

FS, with modifications as required, and other potential extraction configurations 

shall be evaluated using analytical or numerical modeling techniques. This 

evaluation shall be conducted in conjW1ction with the evaluation of the 
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alter1iative treatment systems (Section 3. t.4) to recommend the 

extraction/treatment system for design. The factors to be considered durJng the 

evaluation of the extraction system include the following: 

1) the groundwater cleanup criteria (Table 3); 

2) the cleanup goal of ten years after startup of the remedial action; 

3) the impact of capping the landfill on contaminant volumes and 

mobility; 

4) pumping impacts from the Fircrest and Tacoma production wells; 

5) current contaminant travel times due to groundwater divide shifts; 

and 

6) effect on surface water and other aquifer uses. 

Based on the results of the extraction system evaluation, the extraction 

well network which assures compliru1ce with perf m·mance standards shall be 

established for design. 

3. 1.4 Treat ability Study 

The Settling Defendant shall conduct a treatability study to determine the 

most effective method (technical and cost) as identified in the ROD of treating 

the contaminated groundwater. Initial treatability studies for carbon and air 

stripping treatment technologies shall be conducted using computer modeling 

techniques. 

Treatability studies shall be conducted for landfill leachate and condensate 

if pretreatment of these current discharges into the sanitary sewer is required. 

An evaluatidn of the requirement for pretreatment of landfill leachate and/or 

condensate shall be conducted (see Section 3.5.10.1) by the Settling Defendant 

and the Tacoma Sewer Utility. Pretreatment requirements shall be subject to 

review and approval by the Government Plaintiffs. 
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3.1.5 Draft Predesign Report 

A Draft Predesign Study Report shall be prepared by the Settling 

Defendant which includes a description of hydrogeologic conditions and 

contaminant migration using the data collected during the Predesign Study and 

the data collected during the RI. The report shall also describe how the 

investigation has met the data requirements of site characterization for design, 

contaminant plume (including possible DNAPL) definition, and indicator 

parameter selection as identified in Section 3.1. The report shall present the 

results of the extraction system evaluation and the treatability studies and shall 

detail the work plans for the pilot extraction well investigation and any pilot 

treatment studies required. The pilot treatment study plan shall address 

laboratory and/or field scale tests designed to achieve the requirements listed in· 

Section 3.2.2. The report shall be submitted to the Government Plaintiffs for 

review and approval. Government Plaintiffs' comments shall be incorporated 

into the Final Predesig11 Study Report (Section 3.2.4). 

3.2 Pilot Studies 

3.2.l Pilot Extraction Well Investigation 

Pilot Extraction wells shall be installed at the locations described in the 

Draft Predesig11 Study Report (upon approval of the Government Plaintiffs). The 

purpose of these wells is to provide additional aquifer characteristics for 

extraction well design. At a minimum, a 72 hour pump test shall be performed 

for each of the pilot test wells to determine aquifer characteristics for use in 

RD (Section 3.3). After the first pump test, the Settling Defendant may petition 

the Government Plaintiffs to reduce the duration of subsequent pump tests. 

Such revisions are subject to the approval of the Government Plaintiffs. 

After approval by the Government Plaintiffs of the pilot investigation work 

plan (submitted as part of the Draft Predesign Report) the Settling Defendant 

shall submitrn SAP for the pilot test well installations and testing. This plan 

shall include: the proposed pump test methodology; the location and number of 

wells to be monitored during the pump test; handling and disposal of extracted 
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water; the construction pLrns and specifications for the test wells; sampling, 

analysis, and QA/QC requirements for samples collected during the pumping 

tests; and the construction and testing schedule. At least one test monitoring 

well shall be located at least 100 feet away from pumping wells unless other 

spacing is approved by the Government Plaintiffs. Prior to discharge of pump 

test water, it shall be analyzed for indicator parameters, determined wider 

Section 3.1.2.2 of this SOW, to determine an appropriate discharge location. 

Discharge of water contaminated above drinking water standards, health based 

criteria or Water Quality Criteria (WQC) for protection of fish (as listed in Table 

4) to waters of the state, including the storm sewer, shall not be allowed. 

Discharge to the sanitary sewer shall be consistent with the City's pretreatment 

program and shall be subject to Government Plaintiff approval. 

The SAP for the extraction system pilot study shall be prepared to meet 

the requirements of Section 1.2.4 of this SOW. The sampling and analysis plan 

shall be submitted after approval of the Draft Predesign Report. 

3.2.2 Pilot Treatment Studies 

A pilot study shall be conducted for the treatment method selected in the 

Draft Predesign Study Report. The pilot study shall also evaluate treatment of 

leach..ite and condensate currently diseharging to the sanitary sewer, if 

pretreatment of these discharges is required (Section 3.1.4). 

The pilot study shall be conducted to determine the following: 

1) the suitability of the treatment method for treating the 

"contaminated growidwater and its ability to meet performance 

standards described in Section 3.3.2; 

2) the predicte<! effectiveness of the treatment system..__ its flexibility to 

treat cha11gi.ng influent levels, and the range of influent -

cbncentrations over which the system is effective; 
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3) the expected air emissions to allow the Government Plaintiffs to 

~etermine the need for air emissions treatment; 

4) the need for pretreatment of gl'oundwater prior to air stripping or 

carbon adsorption; and 

5) the adaptability of the treatment system for pretreatment of 

leachate collected from the Central Area and condensate from the 

gas flares and collection Lines. 

Prior to conducting any bench scale or vendor tests, the Settling Defendant 

shall submit the proposed vendor qualifications to the Government Plaintiffs for 

review and approval. The Settling Defendant shall require vendors selected to 

conduct any treatability study to comply with the Quality Assurance Project 

Plan prepared under Section 1 2.3. If the Government Plaintiffs determine that 

it is necessary to conduct field studies using portable or temporary treatment 

facilities, the Settling Def e11d,111t shall submit a SAP for such studies, including 

sampling requirements for the influent, effluent, and air emissions monitoring, to 

be reviewed and approved by the Govemment Plaintiffs. 

The SAP shall be prep,U'ed to meet the requirements described in 

Section 1.2.4 of this SOW. 

3.2.3 Draft Pilot Studies Report 

A Draft Pilot Studies Report shall be submitted to the Government 

Plaintiffs describing the findi..ugs of pilot exfraction w~ll investigations and the 

treatment studies. The report shall include the results and analysis of the pump 

tests, the results and analysis of the treatment study, the recommended 

treatment method, ru1d a discussion of how this method fulfills the requirement 

of providing for all kno½7l, avail.1ble and reasonable treatment to any substance 

proposed for discharge to watt:>rs of the state. 
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3.2.4 Final Predesign Report 

The Final Predesign Report shall include all Government Plaintiff 

comments on the Draft Predesign Report, the Draft Pilot Studies Report, and 

any additional groW1dwater sampling results. The Settling Defendant shall 

submit the Final Predesign Report for approval within 30 days of receipt of the 

Government Plaintiffs' comments on the Draft Pilot Studies Report. 

3.3 Design of Groundwater Extraction/Treatment System 

3.3.l Extraction/Treatment Requirements 

3.3.1.l GroW1dwater Extraction System 

The groW1dwater extraction/treatment system(s) shall be designed to 

satisfy the extraction system performance criteria identified in Section 3.3.2. l 

and shall be designed to control the plume and prevent the spread of 

contamination. The goal of the groundwater extraction system is to prevent any 

further degradation of existing water quality beyond the existing bow1daries of 

the plume. For the purposes of design, further degradation is defined as the 

detection of synthetic i)l'ganics or a statistically significant increase, over 

backgrow1d, of heavy metals and leachate parameters which are emanating from 

the landfill. Statistictl.l significance shall be determined using the approved 

methodology rlescribed in Section 3.3.1.3. 

The system shall be placed within the plurne(s) and at the downgradient 

edge, if necessary, to contain the plume(s). The desig"!l of the extraction system 

shall incor(i'Qrate capture zone analysis to achieve overlapping cones of 

depression. Important considerations in placement of the extraction system shall 

include: concentrations and areal distributions of contaminants in the 

groundwater at the time of construction, aquifer thickness, hydraulic 

conductivity, and aquifec· boundary conditions. The design shall estimate and 

account for,\the reduction in extraction volume due to effects of the landfill cap 

and how this volume may change over time. 
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3.3.1.2 Treatment System 

The treatment system for the selected remedy as described in the ROD 

shall be designed fo meet specific pel'formance criteria appropriate to the point 

of discharge of the effluent as described in Section 3.3.2.3 and set forth in Table 

4. The design shall be based on the full expected range of influent concentration 

and the range of treatment efficiency levels, determined during the treatment 

pilot tests. The system must be flexible enough to treat changes in influent 

concentrations and volumes due to capping effects and to provide pretreatment 

of the collected leachate and condensate if pretreatment of these sources is 

required. The design shall incorporate all known, available, and reasonable 

methods of treatment. 

3.3.1.3 Statistical Methods 

The Settling Defendant shall submit a plan describing the proposed 

statistical method for evaluating performance of the extraction system. The 

method shall be one of the methods described in "Statistical Methods for 

Evaluating Grow1d-Water Monitoring Data from Hazardous Waste Facilities," 

published October 11, 1988 in the Federal Register or in the draft EPA document 

"Statistical Methods for Evaluating the Attainment of Superfund Cleanup 

Standards'', December 1988. The method shall be used to determine when a 

statistically significant exceedance of an established performance criteria has 

occw-red and to establish trends in ground water data. This plan shall be 

submitted to the Government Plaintiffs for review and approval. 

3.3.2 Performance Criteria 

3.3.2.1 Extraction System 

The extraction system shall continue to operate until the water quality at 

and beyond the point of compliance (defined by WAC l 73-304-100(58)), 
,., 

consistent1y·•tneets drinking water standards, or previously established and 

approved health-based criteria, as Listed in Table 3. Consistency with standards 

shall be determined using the approved method described in Section 3.3.1.3. The 

goal is to achieve this level of cleanup in ten years or less. 
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3.3.2.2 Early Warning Values 

Performance of the extraction system will be evaluated based on drinking 

water standards or approved health based criteria. However, to protect 

downgradient well mvners and the aquifer, the Settling Defendant shall submit a 

plan for Government Plaintiff revit.•w and approval to take effect whenever early 

warning values are exceeded, in either the private wells or extraction system 

performance wells. This plan shall specify the procedures to be followed in the 

event early warning values are exceeded. The plan shall outline the criteria and 

procedures wider which the follm,.-ing actions would apply: 

1) resampling well(s) to verify results; 

2) increasing or modifying monitoring plan; 

3) adjustments to extraction system; 

4) providing for alternate water supply; 

5) implementation of a trend analysis to determine the likelihood of 

exceeding a groundwater performance standard; and 

6) no action (i.e., continuation of monitoring progl'am and operation of 

extraction/treatment system). 

Early warning values, designed to indicate changing conditions in the 

aquifer, are as follows: 

a) detection level for synthetic organic compoW1ds for which no natural 

source exists; 

b) 20 percent of the primary drinking water standards for other than 

· 
0'synthetic organic compoW1ds or other health based criteria; and 

c) . 50 percent of the secondary drinking water standards or other 

aesthetic quality criteria. 

r, 
If the ihdicator parameter is found in the backg;round water quality, then 

the early warning value shall be set at a concentration between backgl'ow1d and 

the performance standard. This vaiue shall be reviewed ru1d approved by the 

Government Plaintiffs before its use. 
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Exceedances of these early warning values shall be determined using the 

approved method described in Section 3.3.l.3. Detection limits shall be at least 

as low as ch-inking water standards or approved health-based criteria, 01· EPA 

CLP detection limits, whichever is lower. Limits shall be established for each of 

the indicator chemicals determined in Section 3.1.2.2. 

The early warning values and reaction to them shall not apply witil the 

growidwater extraction/freatmeut system has been i.nstall-'d and has completed 

the initial shakedown period described in Section 3.3.3.2. 

In the event that early warning values are exceeded after the 

extraction/treatment system shakedown period, the Settling Defendant shall 

notify the Government Plaintiffs within 5 days of receipt of raw data. Within 15 

days of receipt of quality .assured data, the Settling Defendant shall submit a 

memorandum (for Government Plaintiffs review and appl'oval) which identifies 

the actions (e.g., items 1 through 6 above) that shall be taken in response to 

these exceedances to ensure that pel'formance standards are not exceeded. 

3.3.2.3 Treatment System 

Fresh and marine water discharge limits for certain organic constituents 

are listed in Table 4. The Settling Defendant shall develop sanitary sewer 

discharge limits for review and approval of the Government Plaintiffs. These 

requirements also apply to leachate from the Central Area and condensate from 

the gas collection system and flare. 

3.3.2.3. l Fresh Water Discharge 

Discharge to fresh water (Leach or Flett Creeks) shall meet the ma..."dmum 

contaminant levels (MCL) developed pursuant to the Safe Drinking Water Act or 

meet the chronic fresh water criteria for protection of fish as set fo1-th in EPA's 

Quality Criteria for Water, 1986, whichever is more stringent. If no MCL has 

been established, the ambient water quality criteria (WQC) for protection of 

human health for water and fish ingestion shall be used. For the i.nstance where 

no WQC have been developed, the Settling Defendant shall use additional 
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guidance documents and Health Advisories to develop and propose an appropriate 

value. The;;e values shall be reviewed and approved by the Government , 

Plaintiffs~:· Discharge limits shall be developed for all indicator parameters (see 

Section 3.l.2.2). Any discharge from the treatment system to a storm sewer 

which discharges directly to a fresh water body, shall be considered a discharge 

to fresh waters of the state. 

3.3.2.3.2 Marine Discharge 

Discharge from the treatment system to a storm sewer which discharges 

directly to a marine water body, shall be considered a discharge to marine 

waters of the state. The limit for marine discharges shall be determined using 

the Chronic Marine Water Criteria set forth in EPA's Quality Criteria for Water, 

1986. If such a criterion is not available for a particular contaminant of 

concern, the limit det,,rmined for discharge to a fresh water body shall apply, 

unless other discharge limits can be established from guidance documents or 

technical research as approved by the Government Plaintiffs. Discharge limits 

shall be developed for all indicator parameters. 

3.3.2.3.3 Sanitary Sewer Discharge 

Discharge of treated g;row1dwater to the sanitary sewer shall satisfy 

applicable discharge requirements, shall be consistent with the Tacoma 

Pretreatment Program as revised for the operation of the new secondary sewage 

treatment plant, and with pretreatment discharge limits approved by the 

Government Plaintiffs. Discharge limits shall be developed for all selected 

indicator parameters. 

3.3.3 Extraction/Treatment System Sampling and Analysis Plan 

The Settling Def e11da11t shall submit a SAP to evaluate performance of the 

extraction/treatment syste111h) .1s described in Section 3.3.2. This plan shall 

meet the requirements as dl'S1:ritx>d in Section l.2.4. This plan shall be 

submitted with the 90 per<:t•11t t•xtraction/treatment system design report 

described in Section 3.3.6. 
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The Settling Defendants shall amend the SAP to specify any additional 

sampling ro'1-fids of the monitoring wells (using the indicator paramete1·s) d_uri.ng 

the RD P~~~~ that may be necessary to establish design concentrations for the 

treatment process or to monitm· contaminant plume migration. Amendments to 

the SAP shall be reviewed and approved by the Government Plaintiffs. 

3.3.3.1 Extraction System Sampling and Analysis Plan 

The extraction system sampling and analysis plan shall include installation 

of performance monitoring wells to be located downgradient of the extraction 

well system(s). These performance wells shall be placed to assure the 

effectiveness of the extraction system. The number of performance wells 

required will depend upon the number of extraction wells needed, the distance_ _ 

over which the extraction wells extend, and the distance between the point of 

compliance and the extraction system. The number of do .... ng"radient 

performance wells shall not be less than the number of extraction wells plus one~ 

wtless a reduction in the number of performance wells is approved by the 

Government Plaintiffs. 

The performance wells shill be monitored monthly for two years after 

startup and then quarterly thereafter for water levels and approved indicator 

parameters (see Section 3.1.2.2), in accordance with Section 7. 7 .3. The Settling 

Defendant may petition the Government Plaintiffs to reduce the frequency of 

sampling from monthly to quarterly in less thi.111 two years, if an adequate 

baseline of information has been developed. 

3.3.3.2 Treatment System Sampling and Analysis Plan_ 

This plan shall be designed to evaluate both the performance and the 

efficiency of the treatment system during both the shakedo-...n period and for 

long term operation. Startup and the inti.al perfoemance evaluation of th~ 

system (shakedown procedures) shall be completed within a four month period 

and shall, atria minimum, include monitoring of the influent to the treatment 

plant and the effluent from the plant on a twice weekly basis for four weeks, 
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followed by weekly sampling. The samples shall be analyzed for indicator 

parameters developed in Section 3. l.2.2 and sample analysis turnaround shall be 

24 to 48 ·hours. ' 

For an air stripping treatment facility, influent and effluent from the 

treatment W1it shall initially be sampled for four different air to water ratios. 

For each air to water ratio, two samples of both influent and effluent will be 

collected, one during the warmest and the other during the coolest periods of the 

day. The results from this sampling activity shall be used to confirm or modify 

the system performance/operation curves developed during the pilot treatment 

study (Section 3.2.2) and the treatment system design (Section 3.3.1.2). After 

performance curves are developed sampling shall be conduch-d daily for l week 

to confirm system operation. 

For a carbon treatment facility, influent and effluent samples shall be 

collected daily for two weeks, and on a twice weekly basis thereafter during the 

shakedown period. The influent and effluent shall also be sampled daily for one 

week after ru1y changeout of carbon during the shakedown period. 

vVhen eight consecutive weekly samples all meet the discharge limits set 

forth in 3.3.2.:3, the sampling frequency to evaluate performance of the system 

may be reduced to quarterly if approved by the Government Plaintiffs. The 

treatment system shall be operated and maintained to meet discharge limits. lf 

a quarterly sample indicates a violation of the discharge limits, the Settling 

Defendant shall submit a plan to adjust the treatment system and shall 

simultaneously begin weekly sampling of the influent ru1d effluent. Quarterly 

sampling may resume_when the consenting Defendant _has demonstrated to the 

Governme[!t .Plaintiffs that the system is again in compliance with the stated 

discharge limits. 

3.3.4 Preliminary Design (30 Percent Complete) 

The Se.~tling Defendant shall submit a preliminary design of the 

extraction/treatment system addressing 30 percent of the total design for 
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approval of the Government Plaintiffs. This submittal shall include a design 

report and preliminary plans and specifications. The design report shall include 

the following: 

1) A design memorandum establishing design criteria and providing the 

information needed to desig;n the project. The memorandum shall 

include complete detailed design criteria and standards for the 

extraction wells and the treatment plant equipment including sizes, 

capacities, loading rates, pumping rates, etc. The information shall 

be in sufficient detail to present the scope of the project clearly and 

to enable designers to proceed with subsequent design work; 

2) a detailed description and evaluation of any models used to aid design; 

3) preliminary design calculations for major equipment; 

4) preliminary selection of major equipment items and potential 

suppliers; 

5) sketches and schematics as required to illustrate and clarify the 

components of the extra_ction/tl'eatment system, including 

pr·eliminary site layout, preliminary hydraulic profile, process 

schematics, piping schematics, mid chemical feed schematics; and 

6) a discussion of how performance requil'ements, including ARARs have 

been incorporated into the design. 

The pi~~s and ;pecifications shall reflect the same percentage of 

completion as the designs they support. A detailed outline of construction 

specifications shall also be included. 

3.3.4.l Long-lead Task Identification ,., ,,, 

Any long-lead items, such as off-site access for drilling, selection of an 

off-site RCRA facility for disposal of spent carbon or other hazardous wastes, or 
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key treatment plant process components, shall be determined at the 30 percent 

design phase of the process and a critical path schedule developed. The S~ttling 

Defendant shall be responsible for obtaining access agreements. 

3.3,4.2 Preliminary Construction Schedule and Cost Estimate 

A preliminary construction schedule shall be prepared to include drilling, 

well installation and development, and acquisition of major treatment process 

components. The preliminary cost estimate developed for the 30 percent 

submittal shall be of +40 to -20 percent accuracy and shall include equipment 

and construction costs. 

3.3.5 Intermediate Design (60 Percent Complete) 

A 60 percent submittal shall be prepared for the Government Plaintiffs, 

incorpocating comments made on the previous submittal and shall include all of 

the same elements. This submittal shall include construction drawings for the 

extraction/treatment system and all ancillary facilities. 

3.3.6 Prefinal/Final Design 

A 90 percent submittal shall be prepared for review of the Government 

Plaintiffs, incorporating any comments on the 60% design. The plans and 

specifications shall provide sufficient detail such that all labor, materials, tools, 

and equipment necessary for the proper execution of the contract will be clearly 

apparent to the bidders. The final engineer's cost estimate shall be based on 

prefinal drawings and specifications of 90 percent completion. The accuracy 

shall be within a +15 to -10 percent range. This estimate shall evaluate the 

costs of construction and equipment for the complete facility. 

After approval of this prefinal design by the Government Plaintiffs, a 100 

percent complete document shall be submitted that contains the final plans and 

specificatio& for the review and approval of the Government Plaintiffs. 
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3.4 Design and Installation of the Landfill Cap 

3.4.l Landfill Cap Requirements 

The landfill cap shall be designed to minimize infiltration and maximize 

and control run-off from the landfill. The landfill cap installed shall be selected 

by the Settling Defendant from one of the basic designs set forth below: 

1) 

2) 

a) sufficient topsoil to provide frost protection and vegetative layer, 24 

inch minimum; 

b) drainage layer of granular material, depth and slope designed to 

accommodate flows determined from the HELP model or other 

hydrological analysis, 12 inch minimum unless analysis shows a 

greater depth is needed. Geosynthetic drainage products will be 

considered as suitahle replacements for the sand drainage layer. 

Final selection approval by the Government Plaintiffs is required; 

c) geosynthetic membrane of material compatible with landfill gas 

condensate, 50 mil minimum; 

d) additional drainage layer as specified above in (b); 

e) additional geosynthetic membrru1e as specified above in (c); 

f) bedding soil with g;radation and degree of angularity approved by the 

Government Plaintiffs, 12 inch minimum; or 

a) sufficient topsoil to prnvide frost protection and vegetative layer, 24 

inch minimum; 

b) drainage layer of granular material, depth and slope designed to 

~ccommodate flows determined from the HELP model or other 

hydrological ,rnalysis, 12 inch minimum wtless analysis shows a 

greater depth is needed. Geosynthetic drainage products will be 

considered as suitahle replacements for the sand drainage layer. 

Final selection approval by the Government Plaintiffs is required; 
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c) geosynthetic membrane of material compatible with landfill gas 

-:--, ... _condensate, 60 mil minimum; and 
... ':'t ,~ ..... 

d) · 24 inches of soil compacted to a saturated hydraulic conductivity of 

not more than lx10-5cm/sec, with the top six inches a 

finely-graded lxl0-5 layer; 

A pilot study to evaluate the utilization of stabilized sludge, as a 

component of the topsoil requirement of the selected alternative, may be 

initiated by the Settling Defendant. Application of this product shall be subject 

to Government Plaintiff approval. 

3.4.2 Final Grading and Landfill Cap lnstallation 

Final grading and the landfill cap shall be constructed in three stages as 

identified below: 

1) Stage 1, 1990 construction season - the northeast and southern 

sections of the landfill and the Receiving Facility cap; 

2) Stage 2, 199 l consteuetion season - the western section of the 

landfill and the section east of the Central Area; and 

3) Stage 3, not later than one year after closure - the Central Aeea, as 

required by Section 3.4.2. l. 

These areas are generally depicted in Figure 2 .. 

The landfill cap design criteria shall be presented for the entire landfill cap 

in the design report submitted as part of the 30 percent submittal for the Stage 1 

cap design. For the Stage 2 and 3 designs, design review packages shall be 

submitted at the 60 percent complete and the prefinal/final phases. 

increased run-off due to the construction of the cap shall be routed off the 

landfill to reduce infiltration. The run-off collected from the landfill shall be 

directed to the appropriate storm or sm1itary sewers, consistent with local storm 

drainage ordinances or pretreatment regulations. 
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3.4.2.1 Landfill Closure 

Final closure of the landfill shall occur no later thw ten years after the 

effective date of the Consent Decree. The Government Plaintiffs may provide, 

after providing notice and oppol'tW1ity for public comment, extensions of this 

deadline of up to a combined 15 years in increments of no longer than 5 years if 

the Settling Defendant demonstrates to the satisfaction of the Government 

Plaintiffs all of the following: 

1) that the continued operation of the landfill shall not result in a 

release or substantial threat of release of hazardous substances, 

pollutants or contaminants to the environment; 

2) that performance standards for the extraction/treatment system 

have been achieved; 

3) that since the effective date of the Consent Decree, the Settling 

Defendant has instituted and is operating an aggressive solid waste 

recycling illld hazardous materials collection program; and 

'1) that other feasible solid waste management alternatives to disposal 

at the landfill do not exist. 

A closure plan shall be submitted as part of the Operations and Closure 

Plan required in Section 3.5.1 for Government Plaintiff review and approval. 

This plan shall include: 

1) ''·a fill plan with fill sequence and fill location; 

2) partial closure plan; 

3) interim cover requirements for completed areas; and 
r, 
'II 

4) waste receipt restrictions (prohibit liquid waste and slurries). 
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Notwithstanding the foregoing, the Settling Defendant shall bring such 

areas to final grade and install the landfill cap on a schedule established by the 

Government Plaintiffs if the Government Plaintiffs determine that such action is 

necessary to adequately protect human health or the environment. 

3.4.3 Preliminary Desig11 (30 Percent Complete) 

The Settling Defendant shall submit a preliminary desig,11 of the landfill cap 

addressing not less than 30 percent of the total design. This submittal shall 

include a design report and preliminary plans and specifications for review and 

approval of the Government Plaintiffs. The design report shall include the 

following: 

1) design data a.nd criteria; 

2) a detailed description and evaluation of any models used to aid the 

design; 

3) preliminary data from borTow sources and design calculations for soil 

needs; 

4) detailed plans to assw·e that ongoing landfilling operations do not 

interfe1·e with the construction or performance of the cap; 

5) relevant design standards to be used in the final design; 

6) a description of phased closure of the landfill; 

7) a surface water management plan (Section 3.4.3.l); and 

8) a discussion of how all ARARs have been incorporated into the design. 

r, 

The plans and specifications shall reflect the same percentage of 

completion as the design they support. A detailed outline of the construction 

specifications shall be included. 
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3.4.3.1 Surface Water l\fanagement Plan 

Tbe:~ttling Defendant shall prepare a plan for control and management of 

surface water runoff as defined in WAC l 73.304.100(67). This plan shall include 

the foil owing elements: 

1) a description of the existing drai.nag~ basin, including any sub-basins 

present; 

2) a discussion of existing storm water management practices and any 

regulations which apply; 

3) detailed calculations of flow and velocity in the drainage channels; 

4) calculations for the 25 year/24 hour storm event; 

5) a description of needed detention, if any, to comply with City of 

Tacoma storm drainage ordinances; 

6) a description of needed storm wate1· improvements outside the 

boW1daries of the Land.fill to implement this SOW, including discharge 

location. Plans and specifications for these improvements shall be 

submitted with the prefinal (90 percent) design along with a schedule 

for construction. 

3.4.3.2 Long-lead Task Identification 

Any lQ_ng-lead items, shall be determined as part of the 30 percent design 

and a critical path schedule developed. 

3.4.3.3 Preliminary Construction Schedule and Cost Estimate 

A preijminary construction schedule shall be prepared addressing: 1) the 

Wllined areas of the landfill, and 2) the lined Central Area. A preliminary cost 

estimate developed for the 30 percent submittal shall be of +40 to -20 percent 

accuracy and shall show equipment, labor, and construction costs. 

29 

00000252 



3.4.4 Intermediate Desig'Il (60 Percent Complete) 
•• _1-. 

•.'),-•.:·_.~·-

A 60,percent submittal shall he prepared for the Government Plaintiffs, 

incorporating comments made on the previous submittal and shall include all of 

the same elements. This submittal shall include construction drawings for the 

cap and all ancillary facilities. 

3.4.5 Prefinal/Final Design 

A 90 percent submittal shall be prepared for review and approval of the 

Government Plaintiffs, incorporating any comments on the 60% design. The 

plans and specifications shall provide sufficient detail such that all labor, 

materials, tools, and equipment necessary for the proper execution of the 

contract will be clearly apparent to the bidders. The final engineer's cost 

estimate shall be based on prefi.nal drawings and specifications of 90 percent 

completion. The accuracy shall be within a +15 to -10 percent range. This 

estimate shall evaluate the costs of construction and equipment for the complete 

facility. 

After approval of this prefi.nal design by the Government Plaintiffs, a 100 

percent complete document shall be submitted which contains the final plans and 

specifications for the review and approval of the Government Plaintiffs. 

3.5 Design Support Activities 

3.5.1 Operations and Closure Plan 

The Settling Defendant shall follow the Intedm Operations and 

Maintenance Plan (September 1988), as amended in the March 17, 1989 

memorandum responding to the Washington Department of Ecology and the 

Tacoma Pierce County He:11th Department comments on the draft plan, until the 

RD is finalized. The plan :1s :11nended meets the Minimum Functional Standards 

operating re'quirements (WAC l ,3-304-460). Sections of the plan shall be 

amended during the RD and RA, as required by the Government Plaintiffs to 

reflect new information or changes in landfill operations. 
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The Interim Operation and Maintenance Plan shall be revised to satisfy 

requirements of the Consent Decree and the SOW, and shall be submitted for 

approval wjthi.11 60 days of Government Plaintiff approval of all remedial 

designs. The landfill cap and surface water management plan, the 

extraction/treatment system design and operating plan, the landfill cap 

operation and maintenance plan, the ground water monitoring plan, the plan for 

management of hazardous substances and liquids, and the gas system monitoring 

plan (including both on and off-site monitoring) shall all be incorporated into the 

Operations and Closure Plan as part of the Final Operations and Closure Plan. 

The final plan shall be subject to review and approval by the Government 

Plaintiffs. 

3.5.2 Disposal of Hazardous Substances and Liquids 

The Settling Defendant shall develop a plan to prevent disposal of liquids 

and hazardous substances, including those disposed of by small quantity 

generators, at the landfill. This plan shall be developed in consultation with the 

Tacoma-Pierce County Health Department. The plan shall include prog"I'ams 

such as recycling and hazardous materials collection to minimize the amount of 

hazardous substances placed in the landfill from generators such as households, 

business, industry, and others. This plan shall be submitted to the Government 

Plaintiffs for review and approval within 180 days of lodging of this Consent 

Decree and programs shall be in effect no later than 18 months after lodging of 

this Consent Decree. Disposal of any hazardous waste (including dangerous or 

extremely hazardous waste) regulated wider Federal, State, or local laws in the 

landfill is prohibited. 

3.5.3 Exp~i~ion of the Central Area 

Construction of the liner, installed in 1987 in the Central Area., shall be 

documented through a construction documentation report. Slope liners over 

refuse require a variance to the Minimum Functional Standards. If the Tacoma 
.. , 

Pierce Cornily Health Department grants such a variance, construction and 

future expansion of the Central Area shall be consistent with the following 

requirements: 
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1) the slope of the liner over refuse, shall be no less than 5: 1 

Jhorizontal:vertical) with the exception of the benched area w~ich 

provides connect ion to the Phase I liner, and no greater than 3: l, the 

length of the additional liner over refuse shall be no greater than 300 

feet; 

2) a Government Plaintiff approved gas control system shall be installed 

to prevent buildup of gas on the base of the liner; 

3) the side slope liner over existing refuse from bottom to top shall be: 

a) 24 inches minimum of compacted native soil; 

b) structural geote.xtile (geogrid); 

c) 12 inches of sand (for use as liner bedding and gas 

collection layer; 

d) 60 mil geomembrane; 

e) drain..1ge layer consisting of geonet covered by a filter 

fabric; 

f) 12 inches minimum of protective soil 

4) develop :rnd implement an inspection and maintenance program for 

the leachate collection system to ensure the system continues 

fWlctions as designed and to prevent clogging of the leachate 

collection pipe. 

Plans and specifications for expansion of the Central Area shall be 

submitted for review and approval of the GovernmenLPlaintiffs. 

3.5.4 Landfill Gas Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP, meeting the requirements 

described in Section 1.2.4, to assess landfill gas migration and to assure that 

ongoing lru1dfill activities and the remedial action, particularly the landfill cap, 

do not result in increased mig-ration of landfill gas to areas outside the landfill 
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boundaries. The plan shall provide for additional gas probes that shall be located 

in the following areas and as shown on Figure 3, and shall determine whetber or 

not significant concentrations of gas are in the soil: 

1) Eighteen pl'obes shall be installed in the areas near the east side 

apartments complexes, l\fason Loop, and Tyler 

Street. Twelve probes shall be approximately 15 feet deep and six 

probes shall extend to the water table. These new probes shall be 

used in conjw1ction with seven multi-depth probes installed in the 

spring of 1988. 

2) One probe, extending to the water table, shall be installed along the 

Mullen Street access road. This new probe shall be used in 

conjunction with four multi-depth probes installed in the spring of 

1988. 

3) Fifteen probes shall be installed on the west side of the landfill in 

areas along Orchard Street extending towards the Pipe Company and 

the nursing home. Niue of these probes shall be approximately 15 

feet deep. Six of these probes shall extend to the water table. 
j 

- 4) Six probes shall be installed in the area of 48th Street, south of the 

landfill. Five of these probes shall be approximately 15 feet deep. 

One probe shall extend to the water table. These new probes shall be 

used in conjunction with seven multi-depth probes installed in the 

spring of 1988. 

These-'probes shall be monitored daily for 30 days after installation. If no 

significant gas concentrations are found in the soil, the p1·obes shall be monitored 

weekly and on all days when the barometer reading recorded in the morning is 

below 29.8 inches of mercury. Significant concentrations of gas are defined in 

the Minimum FW1ctional Standards as levels exceeding the lower explosive limit 
r, 

(LEL) of methane. 
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When each section of the landfill cap is installed, the probes outside the 

landfill ~undaries in that area shall be monitored three times per week. Jf 
significant concentrations of gas are found in a probe outside the landfill 

boundaries, that probe shall be monitored on a daily basis witil the readings are 

consistently below the LEL for 30 days. At that time, weekly monitoring shall 

resume. Landfill gas monitoring shall continue for at least 30 years or w1til it 

can be demonstrated to the satisfaction of the Government Plaintiffs that the 

landfill is no longer generating gas above the LEL. 

3.5.5 Landfill Gas Monitoring Evaluation Reports 

The following Landfill Gas Monitoring Evaluation Reports shall be 

submitted to the Government Plaintiffs for review and approval: 

1) Gas System Evaluation Report - A report shall be submitted to the 

Government Plaintiffs summarizing and analyzing the data from the 

first 60 days of monitoring after installation of the new probes 

located outside the landfill boundaries. This report shall also include 

a discussion and evaluation of all gas monitoring data to date. 

2) Biannual Landfill Gas Control System Status Reports - These 

biannual reports shall summarize the gas data and discuss the 

performance of the landfill gas control system during the previous six 

months. 

3) Landfill Cap Installation Report - A report shall be submitted to the 

Government Plaintiffs after each section of the landfill cap is 

,c .installed, summarizing the data obtained from monitoring probe 

installations and analyzing any changing trends or characteristics of 

landfill gas mig-ration. These reports shall be submitted within 60 

days of the completion 9f each phase of the landfill cap. 

3.5.6 Landfill Gas Management Plan 

The landfill Gas Management Plan in the Interim Operations and 

Maintenance Plan shall be subject to review and appl"oval by the Government 

Plaintiffs, and amended as required. The Settling Defendant shall enstll'e that 

34 

00000257 



the plan covers all aspects of operating and maintaining the landfill gas control 

system. :.,t~-~ includes procedures for day to day operations, monitoring 

procedtkf~~'field adjustment procedures, and procedures to be followed if 
4.,. ~-

significaiif concentrations of landfill gas are detected in soils outside the landfill 

boundaries. A revised Monitoring Program shall be included with the plan. 

The extraction system shall be adjusted to prevent significant 

concentrations of landfill gas from building up in these soils. Adjustment 

procedures shall include system inspections, increased pumping rates, and 

installation of additional extraction wells. Whenever one or more gas probes 

outside the landfill bow1daries have soil gas concentrations exceeding the LEL, 

monitoring of the affected probe shall be daily until the appropriate adjustment 

procedures have been implemented and the readings are consistently below the 

LEL for 30 days. If the probes indicate that the adjustment procedures are not 

controlling gas migration, additional probes may be required by the Government 

Plaintiffs to determine the extent of migration. The Settling Defendant may 

petition the Government Plaintiffs to reduce the frequency of sampling if an 

adequate baseline of information has been developed to demonstrate significant 

concentrations of gas are not found in soils outside the landfill boundaries. 

3.5. 7 Utilities Management Plan 

A plan shall be submitted, for review and approval of the Government 

Plaintiffs, for maintenance of the cap integ,"I'ity in areas where buried and above 

ground utility lines cross the site. This includes storm and sanitary sewers, 

water lines, power lines, and telephone lines. Repairs to such lines and sewers 

shall not cause leakage in the cap. In developing this plan the Settling Defendant 

shall consult with all affected agencies and companies maintaining rights of way 

or easements on landfill propt:"'rty and shall determine, for water lines, a schedule 

for periodic leak detection testing. A contingency plan shall be included in the 

Utilities Management Plan for the sanitary sewer in the event of collapse or 

clogging. 
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3.5.8 Expansion of On-site Facilities 

~~ti'inary plans for the construction of the Public Receiving Facility 

expansi~n-·bill for paving of areas containing waste. Waste shall be removed 

from these areas, for this and any other similar project, prior to paving. 

However, if waste must be left in place a plan for capping over waste shall be 

submitted to the Government Plaintiffs for review and approval. Designs for 

over waste capping shall be compatible with and no less permeable than the cap 

proposed for the remainder of the site. 

3.5.9 Surface Water Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP for Leach Creek which meets 

the requirements described in Section 1.2.4 of this SOW. Base flow in Leach 

Creek shall be determined using historical records. The Settling Defendant shall 

establish stream flow gage stations on Leach Creek sufficient to verify stream -

base flows and the impact of the extraction system on flows in the creek. The 

Settling Defendant may petition the Government Plaintiffs to discontinue flow 

measurement if they can demonstrate that the extraction system does not 

impact base flow in Leach Creek. 

Water quality samples shall be collected from at least three locations in 

Leach Creek (to be identified in the SAP), one to establish background 

concentrations. Monitoring shall take place upstream and downstream from any 

point of discharge. If there is no direct discharge to Leach Creek, samples shall 

be collected from a location near the source and at a location considered likely 

to intercept contaminated groW1dwater. At a minim~_m, surface water samples 

shall be coµe.cted quarterly and analyzed for target compound list volatile 

organics, heavy metals, and leachate parameters for one year after the 
J 

extraction-system is operational. Sampling frequency shall then be twice 

annually until one year after the system is shut down. The Settling Defendant 

may petition the Government Plaintiffs to reduce the required analyses to 

indicator pa:rameters based on the monitoring data obtained in the predesign 

study. 
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Wat~~ quality samples of surface runoff shall be collected annually at 

points W~f~~. runoff enter the storm sewer system until one year after the· 

landfill. ~:capped. The samples shall he analyzed for indicator parameters 

(Section 3.1.2.2). 

3.5.10 Leachate and Condensate Management 

3.5.10.1 Leachate and Condensate Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP to. evaluate. the quantity and 

quality of condensate from the gas collection system and leachate from the 

leachate collection system in the Central Area. The plan shall meet the 

requirements described in Section 1.2.4 of this SOW. 

Samples shall be taken from four selected condensate traps currently 

draining into the landfill and from each separate input currently draining into the 

sanitary sewer via the leachate collection manhole at the north end of the 

Central Area. At least two samples shall be collected from each sow-ce 

discharging into the sanitary sewer and analyzed for target compow1d list 

substances. These sa•nples shall be collected starting with the predesign study 

period. If either the leachate or the condensate exceeds Government Plaintiff 

approved discharge standards for the sanitary sewer it shall be collected and 

treated before discharge. Discharge limits shall be consistent with discharge 

location as described in Section 3.3.2.3. 

3.5. l0.2 Leachate and Condensate Management Plan 

Based on the information collected W1der Section 3.5.10.1, the Settling 

Defendant shall submit a plan to manage the condensate arid leachate being 

produced~ This plan shall address pretreatment needs for the management 

options developed. If pretreatment is required, it shall be developed as part of 

the design process outlined in Section 3.3.1.2. 
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3.5.ll Air Emissions Management 

,--.. ~:t.;·~:·· 
3.5.n.1/}~~ Emissions Management Plan 

:-'~ •, .. 

Air emissions from all treatment facilities shall comply with all federal, 

state, and local air emissions regulations. Design requirements to satisfy air 

emissions regulations shall be developed as part of the treatment system design 

described in Section 3.3 of this SOW. 

3.5.11.2 Air Emissions Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP which shall meet the 

requirements described in Section 1.2.4. to monitor air emissions from the gas 

flare and from the air stripper if it is part of the final treatment design. Air 

samples shall be analyzed for toxic air pollutants as defined by the New Source 

Review Guidelines for Toxic Air Contaminants (1988 and as revised). 
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,~tr 4.0 ALTERNATE WATER SUPPLY 

The Settling Defendant shall continue to monitor nearby public and private 

water supply wells to protect public health. All water supply wells within the 

plume, as defined by grow1dwater data obtained in the RI/FS and the p1·edesign 

study, shaff be monitored quarterly. The Fircrest wells shall be monitored 

monthly until monitoring wells MW5A and C are installed and operating (Section 

3.1.l.3). At a minimum these wells shall be sampled for groundwater indicator 

parameters as described in Section 3.1.2.2. 

If early warning values, as determined in Section 3.3.2.2, are exceeded in 

any well, that well shall be placed on a monthly monitoring program until the· 

cleanup is completed and the extraction/treatment system has been shut off, or 

until monthly samples show a decreasing trend in contamination and are less th~ 

early warning values, or alternate water has been supplied (Section 2.2). 

If, based on monthly sarnpiing, an increasing trend is fowid in any well such 

that the Government Plaintiffs determine a drinking water standard or health 

based criteria may be exceeded, the Settling Defendant shall provide an 

alternate water supply. Any well which exceeds a primary drinking water 

standard or an approved health based criteria (see Table 3) shall be immediately 

taken out of service and replaced with an alternate water supply as per the 

requirements of Section 2.2 of this SOW. If alternate water has been p1·ovided, 

monthly monitoring of the contaminated well may cease; however, the 

Government Plaintiffs may require periodic monitoring of such wells as part of 

routine monitoring practices. 

The Settling Defendant shall provide an alternate water supply, as 

describe~· in Section 2.0, in the event that operation of the extraction system 

adversely impacts the yield of existing supply wells in use prior to 

the date of entry of this Consent Decree. Adverse impact is defined as a 

reduction in11water supply to levels below the discharge rate and total allowable 

annual volume defined by a valid water right, filed with the State of Washington, 
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with a priority date prior to the date of entry of this Consent Decree. If a water 

right has no.t been granted for a domestic well, adverse impact is defined as 

reduction- below the capacity of the well. 
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5.0 INSTITUTIONAL CONTROLS 

The Settling Defendant shall submit for Government Plaintiff review and 

approval a plan for institutional or other controls to restrict drilling of water 

supply wells in an area from Tyler Street to Leach Creek, and from Center Street 

to South 56th Street, and other areas identified by the Government Plaintiffs in 

the event that further monitoring shows the plume to have migrated beyond these 

limits or if additional water use could adversely affect the performance of the 

extraction system . 

.. 
'II 
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6.0 REMEDlAL DESIGN PROJECT COMPLETION AND CLOSEOUT 

The remedial design project completion shall occur when the design package has 

been completed, all comments have been incorporated, and approval of the 

Government Plaintiffs has been obtained. 
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7 .0 TASKS FOR REMEDIAL ACTION 

7.1 Project Planning 

The Settling Defendant shall prepare a plan describing efforts related to 

the initiation of engineering services and management during construction. The 

major subtasks include finalization of the preliminary RA work plan (see Section 

1.2.1.2) and developmt-~nt of a construction management plan. The project plan 

shall address efforts related to the procurement of a construction contract. The 

plan shall detail how procurement shall be achieved to avoid construction delays. 

This includes issuing requests for qualifications, requests for: proposals, bid 

analysis, and contract award. This task also includes application of managerial 

and decision making techniques during construction. The pre-construction 

planning and review, project control, contract management, QA/QC, facility 

start-up and construction closeout, and other techniques used to manage the 

remedial action activities shall be specified. 

7 .2 Site Safety Plan 

The Settling Defendant shall be responsible for ensuring that the 

construction contractors prepare a site health and safety plan for the review of 

the Government Plaintiffs. The plan shall comply with OSHA, WISHA, and other 

requirements, to cover the workers participating in the remedial action phase and 

to protect the surrounding community. 

7 .3 Remedial Action Construction Progl'am Plan 

A quality assurance project plan shall be prepared covering the RA phase 

of the project. This document shall provide the quality requirements needed to 

assure that upon completion of the remedial action, the requirements of the ROD, 

the remedial design, and the SOW shall have been met. This document shall be 

prepared consistent with the Quality Assurance Project Plan submitted for the 

Remedial Design phase (Section 1.2.3 of this SOW) and other guidance documents. 
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7 .4 Construction Inspections 

Tlie: Settling Defendant shall provide support services for the 

implementation of the Quality Assurance Project Plan for the remedial action. 

These services include field testing, sample analysis, inspection of field logs and 

diaries, inspection of work for compliance with contract documents, all 

monitoring work, and monthly site progress reports. A construction 

documentation report, including "As-Built" drawings, shall be prepared and 

submitted for the approval of the Government Plaintiffs within two months of 

completion of each phase of construction. 

7.5 Sampling and Analysis Plan/Cleanup Validation 

The Settling Defendant shall develop a plan to acquire specific field 

samples and other information needed during the operational period of the 

remedial action, to assure compliance with the consent decree and to assure 

performance of the system. This plan shall also include analysis and validation of 

the sampling results. The plan shall describe the specific monitoring wells located 

upgradient from the extraction system(s) which shall be used to evaluate the level 

of contamination within the existing plume. These wells shall be sampled 

quarterly for indicator parameters described in Section 3.1.2.2 until shutoff 

procedures are implemented (Section 7. 7 .3). The plan shall be submitted to the 

Government Plaintiffs for review and approval. 

7 .6 Remedial Action Implementation 

The Settling Defendant shall fully .implement all work required in the RA 

work plans;-'subject to Government Plaintiff review, inspection, and approval. RA 

implementation represents the majority of effort and cost for the RD/RA 

project. This task is the actual construction of the various elements of the 

approved remedial design. 

,., 
7 .7 Operation and Maintenan('e Plan 

7. 7 .l Landfill Cap 

An inspection and maintenance plan, subject to review and approval by the 
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Government Plaintiffs, shall be developed for the landfill cap. Areas where 

settlementp~~urs shall be repaired. Any cracks that develop shall be repaired. 

The plan sl_i~ also include provision for correction of localized subsidence, 

surface ponding, surface erosion and runoff, detail the frequency of inspection, 

corrective action response times, personnel needs, and reporting requirements. 

This plan shall be implemented upon the completion of the first stage of the · 

landfill cap and shall continue for a minimum 30 year period after issuance of the 

certificate of completion or site closure, whichever is later. 

7. 7 .2 Extraction/Treatment System/Gas Extraction System 

An operation and, maintenance plan for the extraction/treatment system 

and the gas extraction system shall be developed to address normal operation, 

potential operating problems, alternate O&M procedures should systems fail, 

routine monitoring and laboratory testing, safety requirements, a description of _ 

necessary equipment, necessary personnel, budget, and reporting requirements. 

The plan shall include sha.kedO\vn procedures and long term operation and 

maintenance requirements as well as equipment startup and operator training 

procedures. The plan shall include prncedures referenced in Section 3.1.2.2, Early 

Warning Values, in the event that the system does not contain the plume and early 

warning values are exceeded dovvng"radient. The plan shall also include treatment 

system adjustment procedures should the system fail to meet the performance 

criteria set forth in this SOW. Such adjustment procedures shall be dependent 

upon the treatment method selected, and may include addition of treatment units, 

adjustment of the flow rate, or addition of pretreatment units. 

Similar procedures shall be developed for the gas extraction system should 

the data from probes outside the landfill boundaries determine that the existing 

system is not controlling the migration of gas. Such procedures may include 

adjustment of the pumping rate or installation of more extraction wells (see 

Section 3.5.6). 
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7. 7 .3 Shut-Off Procedures 

The extraction/treatment system shall be shut off only when the 

groundwater at the point of compliance and within the existing plume has reached 

the drinking water standards or health based criteria as specified in Table 3 for 

four consecutive quarterly samples. The goal is to achieve this level of cleanup 

within 10 years of operation of the system. When the Settling Defendant believes 

that this requirement has been met, they shall petition the Government Plaintiffs 

to shut down the extraction/treatment system. After Government Plaintiff 

approval, the system may be shut down. and the perfol'mance monitoring wells (as 

described_ in Section 8.0 of this SOW) shall be monitored quarterly for a period of 

five years or until completion of all landfill cap requirements, whichever is 

longer. Monitoring shall, at a minimum, consist of indicator parameters defined 

in Section 3.1.2.2. 

If any of these wells exceed the drinking water standards or health based 

criteria during this monitoring period, the extraction/treatment system shall be 

restarted until the groundwater again meets standards for four consecutive 

quarters. If any of the performance wells exceed the early warning values set out 

in Section 3.1.2.2 during this period, the Settling Defendant shall submit a plan to 

evaluate what actions (if any) are necessary. The Settling Defendant shall again 

petition the Government Plaintiffs and demonstrate that these requirements have 

been met. The Settling Defendant may apply for certification of completion only 

after the Government Plaintiffs agree that the g-roundwater quality has been 

maintained for an entire five year period after completion of landfill cap 

requirements. 

7 .8 ProjecfCompletion and Closeout 

The major elements of this task include consolidation of the project 

records, final inspection and closeout as described in Section XXXII of the 

Consent Decree. 

00000269 
46 



i 
I 
I 

I 

8.0 POST REMEDIAL CARE 

8.1 Groundwater Monitoring 

Notwithstanding the application of the Settling Defendant for a certificate 

of completion or issuance by.the Government Plaintiffs, additional groundwater 

monitoring wells may be required to establish compliance with the performance 

.requirements set forth in Sections 3.3.2 and 7. 7 .3 of this SOW. The Settling 

Defendant shall submit a plan for installation and monitoring of these · 

performance wells to be installed bet ween the compliance boundary and the 

extraction system(s). Monitoring shall be quarterly in accordance with Section 

7. 7 .3 of this SOW, and biannually for the subsequent 30 years following issuance-- of 

certificate of completion. 

8.2 Five Year CERCLA Review 

The Settling Defendant shall provide technical support in cooperation with 

the Government Plaintiffs, to fulfill the 5 year review requirements of CERCLA. 

r, 
'II 
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9.0 PROJECT MANAGEMENT 

9.1 Schedule of Work 

The Settling Defendant shall develop a work schedule for management 

tracking of the RD/RA for the review and approval of the Government Plaintiffs. 

The Settling Defendant shall provide deliverable dates for each deliverable 

specified in this SOW and indicate the durations and interactions between tasks. 

The schedule shall identify the requirements for reviews and approvals by the 

Government Plaintiffs. Deliverable items and required submittal dates which 

have already been established by this Consent Decree and the SOW, are shown in 

Table 5. The remaining deliverables and dates shall be identified in the project -

management plan (Section 1.2.1). The project management plan shall also propose 

dates for the RA activities. Final dates for the RA activities shall be included in 

the remedial action work plan (Section 7 .1). Unless otherwise specified, final 

deliverables shall be submitted to the Government Plaintiffs within 30 days of 

receipt of Government Plaintiff directions for changes to draft deliverables. 
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TABLE l 
i, 

PREDESIGN STUDY MONITORING WELLS 

· A.pproximate 
Well Depth (feet) Targeted Geologic Unit Purpose of Well 

MW-lA 100 Qc Water table) Water quality monitoring 
in area potentially 
impacted by gr8:dient 
reversal 

MW-2A 100 Qc (Water table) Water quality monitoring 
and C 150 Q0 jTacoma Production Zone) in area potentially 
(Boring 170 Q0 1 (Aquitard Surface) impacted by gradient 
depth) reversals during summer 

months. Boring will be· 
advanced to locate the 
top of Q0 1. 

MW-3A 100 Qc (Water table) Water quality monitoring .... 
in area potentially 
impacted by gradient 
reversal 

MW-4A 100 Qc (Water table) Water quality monitoring 
and C 140 Q0 jTacoma Production Zone) in area potentially 
(Boring 170 Q0 1 (Aquitard Surface) impacted by gradient 
depth) reversal. Boring will 

be advanced to establish 
top sw-f ace of Q0 1. 

MW-5A 90 Qc (Water table) Early warning for 
and C 150 Q0 g (Fircrest Production Fircrest production 

Zone) wells. 

MW-SA 40 Qc or Q0 g (Water table) Water quality monitoring 
and D 150 Q05 (Zone above Aquitard) downgradient of the 

landfill and DNAPL 
investigation. 

MW-7A 60. Qc or Q0 g (Water table) Water quality monitoring· 
and C i30 Q0 g (Fircrest Production downgradient of the 

Zone, on top of Q0 t> landfill. Additional 
monitoring near Fircrest 
wells. 

MW-BC 130 Q0 iHigh Permeability Zone) Define vertical 
and D 170 Q05{Zone above Aquitard) dimensions of plume and ,., DNAPL investigation. ·11 
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TABLE 1 (continued) 
C!TY CLE:--~;<, G(J}r;·~·~_;:/;·!/.:\;j-::~~r'.·,._:t~··~: . 

Approximate • I 

Well Depth (feet) Targeted Geologic Unit Purpose of Well 

MW-9A 10 Qc (Water table) Water quality monitoring 
downgradient of l~dfill 
and definition of plume 
boundary. 

MW-l0A 30 Qc or Q0 g (Water table) Confirm Leach Creek as 
and D 90 Q0 s (Zone above Aquitard) discharge zone and 

water quality monitoring 
downgradient of 
landfill. 

MW-llA 40 Qc (Water table)_ Water quality monitoring 
and C 80 Q0 g (Private Well downgradient of landfill 

Production Zone) and current plume, and 
definition of plume 
boundary. 

MW-12A 120 Qc (Water table) Water quality monitoring 
downgradient of landfill 
and definition of plume 
boundary. 

(MW-15 Existing Well Confirm screened zone, 
water level measurement. 

MW-16 Existing Well Confirm screened zone, 
water level measurement. 

MW-17) Existing Well Confirm screened zone, 
water level measurement. 

MW-13A 30 Qc (Water table) Water quality monitoring 
and C 60 Q0 g(Private well downgradient of landfill 

production) and current plume, 
definition of plume. 

MW-14A 60 Qc (Water table) or Water quality monitoring 
andC 80 ~g (Private well downgradient of landfill 

production) . and current plume, 
definition of plume. 

Notes: 

1. Single completion water table monitoring wells (MW-lA, MW-3A, MW-12A) will be 
drilled by air rotary methods. All other wells will be drilled using hollow stem auger or 
cable tool drilling methods. 

r, 
'\j 

2. Locations are approximate, actual locations dependant on drill rig and property access. 
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TABLE 2 

TARGET COMPOUND LIST 

ORGANIC COMPOUNDS 

VOLATILE COMPOUNDS 

1. Chloromethane 18. 1,2-Dichloropropane 

2. Bromomethane 19. cis-1,3-Dichloropropene · 

3. Vinyl Chloride 20. Trichloroethane 

4. Chloroethane 21. Dibromochloromethane 

5. Methylene Chloride 22. 1,1,2-Trichloroethane 

6. Acetone 23. Benzene 

7. Carbon Disulfide 24. trans-1,3-Dichloropropene 

8. 1,1-Dichloroethene 25. Bromoforrn 

9. 1,1-Dichloroethane 26. 4-Methyl-2-Pentanone 

10. trans-1,2-Dichloroetha.ne 27. 2-Hexanone 

· 11. Chloroform 28. Tetrachloroethene 

12. 1,2-Dichloroethane 29. Toluene 

13. 2-Butanone 30. 1,1,2,2-Tetrachloroethane 

14. 1,1,1-Trichloroetha.ne 31. Chlorobenzene 

15. Carbon tetrachloride 32. Ethyl Benzene 

16. Vinyl Acetate 33. Styrene --

17. Bromodichioromethane 34. Total Xylenes 
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TABLE 2 

( Continued) 

SEMI-VOLATILE COMPOUNDS 

35. Phenol 68. 3-Nitroaniline 

36. bis(2-Chloroethyl) Ether 69. Acenaphthene 

37. 2-Chlorophennl 70. 2,4-Dinitrophenol 

38. 1,3-Dichlorobenzene 71. 4-Nitrophenol 

39. 1,4-Dichlorobenzene 72. Dibenzofurari 

40. Benzyl Alcohol 73. 2,4-Dinitrotoluene 

41. 1,2-Dichlorobenzene 74. Diethylphthalate 

42. 2-Methylphenol 75. 4-Chlorophenyl-phenyl ether 

43. bis(2-Chloroisopropyl)Ether 76. Fluorene. 

44. 4-Methylphenol 77. 4-Nitroaniline 

45. N-Nitroso-Di-n-dipropylamine 78. 4,6-Dinitro-2-Methylphenol 

46. Hexachloroethane 79. N -Nitrosodiphenylamine 

47. Nitrobenzene 80. 4-Bromophenyl ether 

48. Isophorone 81. Hexachlorobenzene 

49. 2-Nitrophenol 82. Pentachlorophenol 

50. 2,4-Dimethylphenol 83. Phenanthrene 

51. Benzoic Acid 84. Anthracene 

52. 2-bis(2-Chloroethoxy) methane 85. Di-n-butylphthalate 

53. 2,4-Dichlorophenol 86. Fluoranthene 

54. 1,2,4-Trichlorobenzene 87. Pyrene 

55. Napthalene 88. Butylbenzylphthalate 

56. 4-Chloroaniline 89. 3,3'-Dichlorobenzidine 

57. Hexachlorobutadiene 90. Benzo(a)anthracene 

58. 4-Chloro-3-Methylphenol 91. Chrysene 

59. 2-Methylnaphthalene 92. bis(2-Ethylhexyl)phthalate 

60. hexachlorocyclopentadiene 93. Di-n-octylphthalate 

61. 2,4,6-Trichlorophenol 94. Benzo(b)fluoranthene 
r, 

62. 2,4,5-Trici'ilorophenol 95. Benzo(k)fluoranthene 

63. 2-Chloronaphthalene 96. Benzo(a)p.yrene 

64. 2-Nitroaniline 97. lndeno(l,2,3-cd)pyrene 

65. Dimethylphthalate 98. Dibenz(a,h)anthracene 

66. Acenaphthylene 99. Benzo(g,h,i)perylene 

67. 2,6-Di.nitrotoluene 
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TABLE 2 

(Continued) 

CIW CLERF CGr:Tft\CT:;\F:::::\:?;·:· ;: '.; ~ 
/ 

PESTICIDES/PCB COMPOUNDS 

100. Alpha-BHC 

101. Beta-BHC 

102. Delta-BH C 

103. Gamma-BHC (Lindane) 

104. Heptachlor 

105. Aldrin 

106. Heptachlor Epoxide 

107. Endosulf an I .. 
108. Die ldrin 

109. 4,4'-DDE 

ll0. EndriI1 

lll. Endosulfan II 

ll2. 4,4'-DDD 

00000277 

113. Endosulf an Sulfate 

ll4. 4,4'-DDT 

115. Methoxychlor 

116. Endrin Ketone 

11 7. Alpha Chlordane 

118. Gamma Chlordane 

119. Toxaphene 

120. Aroclor 1016 

121. Aroclor 1221 

122. Aroclor 1232 

123. Aroclor 1242 

124. Aroclor 1248 

125. Aroclor 1254 

126. Aroclor 1260 



Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

TABLE 2 

(Continued) 

INORGANIC ANALYSES 

ELEMENT 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 
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Bicarbonate m 

Calcium m 

Carbonate m 

Magnesium m 

Potassium m 

Silica m 

Total Hardness m 

m = major constituent 

TABLE 2 

(continued) 

OTHER INORGANIC ANALYSES 

(not on the Target Compound List) 
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TABLE 3 

GROUNDWATER PERFORMANCE CRITERIA* 

Contaminant Performance Criteria (ug/1) 

Benzene 5.0 

Chloroethane 20.0 

1, 1-dichloroethane 20.0 

1,2-dichloroethane 5.0 

Ethyl Benzene 320.0 

Methylene Chloride 5.0 

Toluene 175.0 

1,1,1-Trichloroethane 200.0 

Xylenes 10.0 

*This table shall be developed and completed for the entire list of indicator 

parameters set~cted Wlder Section 3.1.2.2 of this SOW. 
•11 
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TABLE 4 

SURFACE WATER DISCHARGE CRITERIA* 

Contaminant 

Benzene 

Chloroethane 

1,1-dichloroethane 

1,2-dichloroethane 

Ethyl Benzene 

Methylene Chloride 

Toluene 

Contaminant Concentration Appropriate to 

the Discharge Location (ug/1) 

Fresh Water 

5.0 

20.0 

20.0 

5.0 

320.0 

5.0 

175.0 

1, l, 1-tric hloroethane 200.0 

Vinyl Chloride 2.0 

Xylenes 10.0 

Marine Water 

700.0 

1'130. *** 

1130. *** 

1130.0 

4.3** 

6400. 

5000.0 

312.0 

2.0** 

10.0** 

* This table shall be supplemented to include the entire list of indicator 

parameters selected nnder Section 3.1.2.2 of this SOW. 

** Value set at fresh water criteria wtless other discharge limits can be 

established from other g11idance documents or technical research, as approved by 

the Government Plaintiffs. 

*** Data is not available to develop criteria for this compound. However, 

since research shows .(EPA, 1986) that toxicity of chlorinated ethanes increases 

with increasin~ chlorination, the toxicity for Chloroethane and l,l-dichloroethane 

should be less than the value for l,2-dichloroethane. 
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TABLE 5 

Deliverable 

LIST OF DELIVERABLES 

Submittal Date 

Public Receiving Facility Cap Design 

Monitoring Well SAP 

Draft Health and Safety Plan 
Final Health and Safety Plan 

Draft Project Management Plan (PMP) 

Final PMP 

Draft QAPP - for remedial design 
Final QAPP for remedial design 

Draft Groundwater SAP 

Final Groundwater SAP 

Leachate & Condensate Sampling 
and Analysis Plan (SAP) 

Fircrest Water Supply Contingency Plan 

Alternate Water Supply Contingency Plan 

Landfill Gas Sampling & Analysis Plan 

Well Logs & Survey Data 

Indicator Parameter Selection 

Surface Water ~AP 

ooooo.2s.1 

Within 30 days of lodging of 
Consent Decree 
With Monitoring Well SAP. 
Within 30 days receipt of 
comments Draft Health and Safety 
Plan. 

Within 30 days. of lodging 
of Consent Decree. 

Within 30 days of receipt 
of comments on Draft PMP. 

With Draft PMP. 
Within 30 ~ys receipt of 
comments on Draft QAPP. 

With Draft QAPP 

Within 30 days of receipt 
of comments on Draft 
Groundwater SAP 

Within 30 days of lodging 
of Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 90 days of lodging 
of Consent Decree. 

Within 30 days of last well 
installation. 

Within 90 days of first 
rolllld of groundwater sampling. 

Within 120 days of lodging of 
Consent Decree. 



Disposal of Hazardous Substances 
& Liquids Plan 

Draft Predesign Report 

Draft Statistical Methods Proposal 
Pilot Extraction Well Work Plan 
Pilot Treatment Study Work Plan 

Pilot Extraction Well SAP 

Pilot Treatment Study SAP 

Final Statistical Methods Selection 

Draft Pilot Studies Report 

Final Predesign Study Report 

Extraction/Treatment System 
· Preliminary Design (30%) 

Extraction/Treatment System 
Intermediate Design (60%) 
New Plwne Contingency Plan 

Extraction/Treatment System 
Prefinal Design (90%) 
Extraction Treatment System SAP 

Air Emissions SAP 

Extraction/Treatment System 
Final Design (1000/o) · 

·11 

TABLE 5 

List of Deliverables 
2 

Within 180 days of lodging 
of Consent Decree 

Within 180 days of lodging 
of Consent Decree 

In Draft Predesign Study Report 
In Draft Predesign Study Report 
In Draft Predesign Study Report 

Within 30 days receipt of 
comments on Draft Predesign 
Report 

Within 30 days of receipt of 
comments on Draft Predesign 
Report ._. · · 

Within 30 days of comments 
on draft Predesign Study Report 

Within 30 days of receipt of 
comments on Draft Pilot Studies 
Report 

With 60% Extraction/Treatment 
Design 

With 90% Extraction/Treatment 
Design 
With 90% Extraction/treatment 
Design 

Landfill Cap Preliminary Design (30%) 
Surface Water Management Plan With Cap 30% Design Report 
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TABLE5 

List of Deliverables 
3 

Landfill Cap Intermediate Design (60%) 

Landfill Cap Prefinal Design (90%) 
Utilities Management Plan 

Landfill Cap Final Design (100%) 

Final Central Area Expansion 
Design Report 

Plans and Specifications 

Gas System Evaluation Reports 

Landfill Gas Management Plan 

Landfill Gas Cap Installation Report 

Leachate & Condensate Management Plan 

Air Emissions Management Plan 

Operations and Closure Plan 

Landfill Closure Plan 

0 & M Contingency Plan 

Institutional Controls Plan 

Remedial Design Project Closeout 

Remedial Action PMP - Update 

Remedial Action Site Safety Plan 

Remedial Action Construction Program Plan 

Remedial Action SAP 

Construction Documentation Report 

Operation and Maintenance Plan 

Project Closeout 

00000286 

With 90% Stage 1 Landfill 
Cap Design · 

Wi~ 60 days of completion 
of each stage of landfill cap 

Within 60 days of apprQval of 
all remedial designs 

With Operations & Closure Plan 

With· O&M Plans in Operations and 
Closure Plan 

Jwie 30, 1991 

Jwie 30, 1991 

Sept. 30, 1992 
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MAP OF THE SITE 
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APPENDIX V 
TO TACOMA LANDFILL CONSENT DECREE 

LIST OF HAZARDOUS SUBSTANCES DETECTED 
AT THE TACOMA LANDFILL 

Volatile Organic COll_lPOUnds 

Tetrachloroethene 
Trans-1,2-Dichloroethene 
Trichloroethene 
1,1-Dichloroethene 
Vinyl Chloride 
1,1,1-Trichloroethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
Chloroethane 
Benzene 
Ethylbenzene 
Chlorobenzene 
Toluene 
Xylene (Total) 
2-Butanone 
2-Hexanone 
1,2-Dichloropropane 
Trans 1,3-Dichloropropene 
Styrene 
Carbon Disulfide 
Chloroform 
Chloromethane 
Bromodichloromethane 
Methylene Chloride 
Acetone 
4-Methyl-2-pentanone 

00000290 

Semi-Volatile Organic Compounds 

Hexachlorobenzene 
Polynuclear Aromatic 

Compounds 
Pthalate Esters 
1,4-Dichlorobenzene 
N-nitro-Sodiphenylamine 
Benzyl Alcohol 
Benzoic Acid 
4-Methylphenol 
Isophorone 
Phenol 

Metals 
Arsenic 
Cadmium 
Chromium 
Copper 
Mercury 
Nickel 
Lead 

- Zinc 
Iron 
Aluminum 
Manganese 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

... , .... , .... 

10 

11 
UNITED STATES DISTRICT COURT 

WESTERN DISTRICT OF WASHINGTON 

12 UNITED STATES OF AMERICA, ) 
ON BEHALF OF THE UNITED STATES ) 

13 ENVIRONMENTAL PROTECTION AGENCY) 
and the ) 

14 STATE OF WASHINGTON,. ) 
DEPARTMENT OF ECOLOGY, ) 

15 ) 
.Plaintiffs, ) 

16 ) 
v. ) 

17 ) 
CITY OF TACOMA, ) 

18 ) 
Defendant. ) 

19 _______________ ) 

CIVIL ACTION No. 

PRE-SETTLEMENT REMEDIAL 
DESIGN STIPULATION AND 
AGREED ORDER 

20 STIPULATION AND AGREED ORDER 

21 Plaintiffs, the United States of America, ("United 

22 States") and the state of Washington have filed an action under 

23 sections 106 and 107 of the Comprehensive Environmental Response, 

24 Compensation, and Liability Act, as amended, 42 u.s.c. Section 
" 'II 

25 9606, 9607 et seg., (CERCLA) and the model Toxics Control Act, 

26 against the City of Tacoma, ("Settling Parties"). 

27 

28 STIPULATION AND AGREED ORDER - Page 1 



r' 

1 

2 In order to expedite the commencement of the remedial 

3 action-at the Tacoma Landfill site, which is the subject of this 

4 action, the United States and the Settling Parties, stipulate as 

5 follows: 

6 A. To commence and complete work, submit 

7 documents, and to otherwise perform in accordance with the 

8 Consent Decree consented to by the Settling Parties and lodged 

9 with but not yet entered by this Court. 

10 B. The Parties to this stipulation acknowledge 

11 that this stipulation has been entered into in anticipation of 

12 settlement and may be affected by a consent decree entered 

13 subsequent to this filing. The Parties agree to comply with the 

14 terms of this stipulation unless the terms of any subsequently 

15 entered consent decree expressly supersede the terms of this 

16 stipulation. 

17 Stipulated by: 

18 

19 

20 

21 

CITY OF TACOMA 

Cit ger 
22 City of Tacoma 

Tacoma, Washing 

~ 
DA- THOMPSON 

25 Director of Public Works 
City of Tacoma 

26 Tacoma, Washington 

27 

Date 

Date 

28 STIPULATION AND AGREED ORDER - ~age 2 



I • 

1 

2 
DAVID H. DOW 1 

.I 
,.,r,,.~- Director of Finance E1,,~/,;--, 

4 

5 

City of 
Tacoma, 

City 
7 City 

Taco 
8 

9 

10 

11 

12 

Approved as ~~d-£ L~ 
to form: 

~t~rney 
City of Tacoma 
Tacoma, Washington 

13 UNITED STATES 

14 

15 

16 

17 

18 

19 

20 

S'!'EVEN NOVICK 
~ttorney 
Land and Natural Resources 

Division 
u. s. _Department of Justice 
Washington, D.C. 20536 

RICHAR0B.STEWART 
21 Assistant Attorney General 

Land and Natural Resources 
22 Division 

U.S. Department of Justice 
23 Washington, D.C. 20530 

24 

25 

26 

27 

28 STIPULATION AND AGREED ORDER - Page 3 

Date-

.1 ., 
/."-,l__.•--.,--C:· 

' \ 

Date 

Date 

Date 



l 

2 

3 

4 

5 

6 

7 

8 

rkLJ!J1;v'J )'" 
ROBIE G. RUSSELL ./ 
Regional Administrator 
Environmental Protection Agency, 
Region 10 
Seattle, Washington 

McKAY 
STATES ATTORNEY 

Date 

7~9, ;9fo/ 
SON L. FOX Date 1 

S cial Assistant United States Attorney 
3 00 Seafirst Fifth Avenue Plaza 

12 

13 

14 

15 

16 

17 

18 

19 

00 Fifth Avenue 
Seattle, Washington 98104 

STATE OF WASHINGTON 

C~,. i~·- J--ii~,. 
CAROL 1, ~ FLESKE_S 
Hazardous Waste Investigations 

and Cleanup Program Manager 
Department of Ecology 
Olympia, Washington 98504 

~\CY"'~ 20 ~S.YERS ·.~ 
A ·stan ttorney . eral 

21 State of Washington 
Olympia, Washington 98504 

22 

23 

24 IT IS SO ORDERED this 

25 

26 

27 

DateO 

Date 

day of 
--------' 1989. 

UNITED STATES DISTRICT JUDGE 

28 STIPULATION AND AGREED ORDER - Page 4 



TABLE 4 

SURFACE WATER DISCHARGE CRITERIA* 

Contaminant 

Benzene 

Chloroethane 

1,1-dichloroethane 

1,2-dichloroethane 

Ethyl Benzene 

Methylene Chloride 

Toluene 

Contaminant Concentration Appropriate to 

the Discharge Location (ug/1) 

Fresh Water 

5.0 

20.0 

20.0 

5.0 

320.0 

5.0 

175.0 

1, 1, 1-tric hloroethane 200.0 

Vinyl Chloride 2.0 

Xylenes 10.0 

Marine Water 

700.0 

1130.*** 

1130.*** 

1130.0 

4.3** 

6400. 

5000.0 

312.0 

2.0** 

10.0** 

* This table shall be supplemented to include the entire list of indicator 

parameters selected under Section 3. l.2.2 of this SOW. 

** Value set at fresh water criteria wtless other discharge limits can be 

established from other g;uidance documents or technical research, as approved by 

the Government Plaintiffs. 

*** Data is not available to develop criteria for this compound. However, 

since research shows (EPA, 1986) that toxicity of chlorinated ethanes increases 

with increasin& chlorination, the toxicity for Chloroethane and l,l-dichlo1·oethm1e 

should be less than the value for 1,2-dichloroethane. 
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TABLE 5 

Deliverable 

LIST OF DELIVERABLES 

Submittal Date 

Public Receiving Facility Cap Design 

Monitoring Well SAP 

Draft Health and Safety Plan 
Final Health and Safety Plan 

Draft Project Management Plan (PMP) 

Final PMP 

Draft QAPP - for remedial design 
Final QAPP for remedial design 

Draft Groundwater SAP 

Final Gmundwater SAP 

Leachate & Condensate Sampling 
and Analysis Plan (SAP) 

Fircrest Water Supply Contingency Plan 

Alternate Water Supply Contingency Plan 

Landfill Gas Sampling & Analysis Plan 

Well Logs & Survey Data 

Indicator Parameter Selection 

Surface Water ,§AP 

00000.'.~84 

Within 30 days of lodging of 
Consent Decree 
With Monitoring Well SAP. 
Within 30 days receipt of 
comments Draft Health and Safety 
Plan. 

Within 30 days. o~ lodging 
of Consent Decree. 

Within 30 days of receipt 
of comments on Draft PMP. 

With Draft PMP. 
Within 30 d~ys receipt of 
comments on Draft QAPP. 

With Draft QAPP 

Within 30 days of receipt 
of comments on Draft 
Groundwater SAP 

Within 30 days of lodging 
of Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 90 days of lodging 
of Consent Decree. 

Within 30 days of last well 
installation. 

Within 90 days of first 
round of groundwater sampling. 

Within 120 days of lodging of 
Consent Decree. 



Disposal of Hazardous Substances 
& Liquids Plan 

Draft Predesign Report 

Draft Statistical Methods Proposal 
Pilot Extraction Well Work Plan 
Pilot Treatment Study Work Plan 

Pilot Extraction Well SAP 

Pilot Treatment Study SAP 

Final Statistical Methods Selection 

Draft Pilot Studies Report 

Final Predesign Study Report 

_Extraction/Treatment System 
Preliminary Design (30%) 

Extraction/Treatment System 
Intermediate Design (60%) 
New Plume Contingency Plan 

Extraction/Treatment System 
Prefinal Design (900/4) · 
Extraction Treatment System SAP 

Air Emissions SAP 

Extraction/Treatment System 
Final Design (1000/o) 

'II 

TABLE 5 

List of Deliverables 
2 

Within 180 days of lodging 
of Consent Decree 

Within 180 days of lodging 
of Consent Decree 

In Draft Predesign Study Report 
In Draft Predesign Study Report 
In Draft Predesign Study Report 

Within 30 days receipt of 
comments on Draft Predesign 
Report 

Within 30 days of receipt of · 
comments on Draft Predesign 
Report ._. · 

Within 30 days of comments 
on draft· Predesign Study Report 

Within 30 days of receipt of 
comments on Draft Pilot Studies 
Report 

With 60% Extraction/Treatment 
Design 

With 90% Extraction/Treatment 
Design 
With 90% Extraction/treatment 
Design 

Landfill Cap Preliminary Design (300/o) 
Surface Water Management Plan With Cap 300/o Design Report 

00000285 



TABLE 5 

List of Deliverables 
3 

Landfill Cap Intermediate Design (60%) 

Landfill Cap Prefinal Design (90%) 
Utilities Management Plan 

Landfill Cap Final Design (100%) 

Final Central Area Expansion 
Design Report 

Plans and Specifications 

Gas System Evaluation Reports 

Landfill Gas Management Plan 

Landfill Gas Cap Installation Report 

Leachate & Condensate Management Plan 

Air Emissions Management Plan 

Operations and Closure Plan 

Landfill Closure Plan 

0 & M Contingency Plan 

Institutional Controls Plan 

Remedial Design Project Closeout 

Remedial Actton PMP - Update 

Remedial Action Site Safety Plan 

Remedial Action Construction Program Plan 

Remedial Action SAP 

Construction Documentation Report 

Operation and Maintenance Plan 

Project Closeout 

00000286 

With 90% Stage l Landfill 
Cap Design 

Wit~in 60 days of completion 
of each stage of landfill cap 

Within 60 days of approval of 
all remedial designs 

With Operations & Closw-e Plan 

With O&M Plans in Operations and 
Closure Plan 

June 30, 1991 

June 30, 1991 

Sept.30, 1992 



APPENDIX III 
TO TACOMA LANDFILL CONSENT DECREE 

ACCESS AGREEMENT 
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APPENDIX IV 
TO TACOMA LANDFILL CONSENT DECREE 

MAP OF THE SITE 
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t!!' .. TO TACOMA ~::t~XC~SENT DECREE 

LIST OF HAZARDOUS SUBSTANCES DETECTED 
AT THE TACOMA LANDFILL 

Volatile Organic Compounds 

Tetrachloroethene 
Trans-1,2-Dichloroethene 
Trichloroethene 
1,1-Dichloroethene 
Vinyl Chloride 
1,1,1-Trichloroethane 
1,l•Dichloroethane 
1,2-Dichloroethane 
Chloroethane 
Benzene 
Ethylbenzene 
Chlorobenzene 
Toluene 
Xylene (Total) 
2-Butanone 
2-Hexanone 
1,2-Dichloropropane 
Trans 1,3-Dichloropropene 
styrene 
carbon Disulfide 
Chloroform 
Chloromethane 
Bromodichloromethane 
Methylene Chloride 
Acetone 
4-Methyl-2-pentanone 

•.. 
'II 

00000290 

Semi-Volatile Organic Compounds 

Hexachlorobenzene 
Polynuclear Aromatic 

Compounds 
Pthalate Esters 
1,4-Dichlorobenzene 
N-nitro-Sodiphenylamine 
Benzyl Alcohol 
Benzoic Acid 
4-Methylphenol 
Isophorone 
Phenol 

Metals 
Arsenic 
Cadmium 
Chromium 
Copper 
Mercury 
Nickel 
Lead 
Zinc 
Iron 
Aluminum 
Manganese 
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2 

3 

4 

5 

6 

7 

8 

9 
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..... t ' · .. , _'._.·, ·'-' .· ' 

NOV 13 198g 

10 

11 
UNITED STATES DISTRICT COURT 

WESTERN DISTRICT OF WASHINGTON 

12 UNITED STATES OF AMERICA, ) 
ON BEHALF OF THE UNITED STATES ) 

13 ENVIRONMENTAL PROTECTION AGENCY) 
and the ) 

14 STATE OF WASHINGTON, ) 
DEPARTMENT OF ECOLOGY, ) 

15 ) 
Plaintiffs, ) 

16 ) 
v. ) 

17 ) 
CITY OF TACOMA, ) 

18 ) 
Defendant. ) 19 _______________ ) 

CIVIL ACTION No. 
\ 

PRE-SETTLEMENT REMEDIAL 
DESIGN STIPULATION AND 
AGREED ORDER 

20 STIPULATION AND AGREED ORDER 

21 Plaintiffs, the United States of America, ("United 

22 States") and the state of Washington have filed an action under 

23 sections 106 and 107 of the Comprehensive Environmental Response, 

24 Compensation, and Liability Act, as amended, 42 u.s.c. Section 
" 'II 

25 9606, 9607 et seq., (CERCLA) and the model Toxics Control Act, 

26 against the City of Tacoma, ("Settling Parties"). 

27 

28 STIPULATION AND AGREED ORDER - Page 1 



1 

2 In order to expedite the commencement of the remedial 

3 action at the Tacoma Landfill site, which is the subject of this 

4 action, the United States and the Settling Parties, stipulate as 

5 follows: 

6 A. To commence and complete work, submit 

7 documents, and to otherwise perform in accordance with the 

8 Consent Decree consented to by the Settling Parties and lodged 

9 with but not yet entered by this Court. 

10 B. The Parties to this stipulation acknowledge 

11 that this stipulation has been entered into in anticipation of 

12 settlement and may be affected by a consent decree entered 

13 subsequent to this filing. The Parties agree to comply with the 

14 terms of this stipulation unless the terms of any subsequently 

15 entered consent decree expressly supersede the terms of this 

16 stipulation. 

17 Stipulated by: 

18 

19 

20 

21 

22 

25 

26 

27 

CITY OF TACOMA 

City ger 
City of Tacoma 
Tacoma, Washing 

l0 
DA. THOMPSON 

Director of Public Works 
City of Tacoma 
Tacoma, Washington 

Date 

/lo 
Date 

28 STIPULATION AND AGREED ORDER - Page 2 



• r ' . 
1 

2 

4 

5 

DAVID H. DOW ' 
Director of Finance s/~4-, 
City of Tacoma 
Tacoma, Washing 

City 
7 City 

Taco 
8 

9 

10 

11 

12 

Approved as ~<L~ 
to form: 

~t~rney 
City of Tacoma 
Tacoma, Washington 

13 UNITED STATES 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

S'l'EVEN NOVICK 
~ttorney 
Land and Natural Resources 

Division 
U.S. Department of Justice 
Washington, D.C. 20536 

RICliARDB.STEWART 
Assistant Attorney General 
Land and Natural Resources 

Division 
U.S. Department of Justice 
Washington, D.C. 20530 

28 STIPULATION AND AGREED ORDER - Page 3 

Date 

Date 7-

rrlrftJ 
Date 

Date 
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1 

2 fk1 ?~ J ) I ,fa.J. 
3 R SELL Date 

Regional Administrator 
4 Environmental Protection Agency, 

Region 10 
5 Seattle, Washington 

6 
MIKE McKAY 

7 STATES ATTORNEY 

8 t. ~q/ 112:o/ 
SON L. FOX Date I 

s cial Assistant United States Attorney 
3 00 Seafirst Fifth Avenue Plaza 1 

1 

12 

13 

14 

00 Fifth Avenue 
Seattle, Washington 98104 

STATE OF WASHINGTON 

15 c~< llf. Jh~/ 
CAROL JS!--' FLESKES 

16 Hazardous Waste Investigations 
and Cleanup Program Manager 

17 Department of Ecology 
Olympia, Washington 98504 

19 

~½~~ 20 ~~S.YERS ,_~ 
A 'stan ttorney eral 

21 State of Washington 
Olympia, Washington 98504 

22 

23 

24 IT IS SO ORDERED this 
•.. 
'II 

Date ' 

day of --------, 1989. 

25 

26 

27 
UNITED STATES DISTRICT JUDGE 

28 STI~ULATION AND AGREED ORDER - Page 4 



AO 440 (Rev. 5/85) Summons in a Civil Action 

~nitei) ~tates ~ istrict Oiourt 
__________ W_E_S_TE_R_N ____ DISTRICT OF __ W_A_SH_I_N_G_TO_N __________ _ 
UNITED STATES OF AMERICA, 

ON BEHALF OF THE UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY 

and the 
STATE OF WASHINGTON, 

DEPARTMENT OF ECOLOGY 
V. 

CITY OF TACOMA 

TO: (Name and Address of Defendant) 

City of Tacoma, Washington 
747 Market Street 
Tacoma, Washington 98402 

SUMMONS IN A CIVIL ACTION 

CASE NUMBER: 

C89-583T 

YOU ARE HEREBY SUMMONED and required to file with the Clerk of this Court and serve upon 

PLAINTIFF'S ATTORNEY (name and address) 

Steven Novick 
Land and Natural Resources Division 
Environmental Enforcement Section 
U.S. Department of Justice ' 
10th Street and Pennsylvania Ave., N.W. -.~ 
Washington, D.C. 20530 ,~ 

an answer to the complaint which is herewith served upon you, within _______ days after service of -4 
this summons ·upon you, exclusive of the day of service. If you fail to do so, judgment by default will be taken 
against you for the relief demanded in the complaint. 

BRUCE RIFKIN NOV J 3 1B 
CLERK DATE 

BY DEPUTY~7.,K- ::. 
\ I I :; \ '\ 
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i _ Nov , .3 1Sas 

IN THE UNITED STATES DISTRICT COURT 
FOR THE WESTERN DISTRICT OF WASHINGTON 

Locu... ~-~ 
f~~~ 
-fo • £-PA-

UNITED STATES OF AMERICA, 
ON BEHALF OF THE UNITED STATES 
ENVIRONMENTAL PROTECTION AGENCY 

and the 
! CS 9- 583T 

STATE OF WASHINGTON, 
DEPARTMENT OF ECOLOGY, 

Plaintiffs, 
v. 

CITY OF TACOMA 

Defendant. 

) ........ 
) CIVIL ACTION No. 
) 
) 
) 
) CONSENT DECREE 
) 
) 
) 
) ___________________ ) 

Rece:,veo 
DEC O 8 1989 

SUPERFUNO BRANCH 
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1 

2 1. 

I. BACKGROUND 

The United States Environmental Protecti9n Agency 

3 ("EPA"), pursuant to Section 105 of the Comprehensive 

4 Environmental Response, Compensation, and Liability Act 

5 ("CERCLA"), 42 u.s.c. § 9605, placed the Commencement Bay/South 

6 Tacoma Channel - Tacoma Landfill Site in Tacoma, Washington (the 

7 "Facility" as specifically defined in Paragraph 18 of this 

8 Consent Decree) on the National Priorities List, which is set 

9 forth at 40 C.F.R. Part 300, Appendix B, by publication in the 

10 Federal Register on September 8, 1983, 48 Fed. Reg. 40658 (1983). 

11 2. In response to a release of hazardous substances 

12 at or from the Facility, the City of Tacoma, Tacoma Refuse 

13 Utility on July 27, 1986, commenced a Remedial Investigation and 

14 Feasibility Study ("RI/FS") pursuant to a Response Order by 

15 Consent for the site issued by the State of Washington Department 

16 of Ecology ("Ecology"). 

17 3. Investigations conducted by the EPA, Ecology, ·the 

18 Settling Defendant and others since 1983 have identified 

19 hazardous substances in the soil and groundwater at and around 

20 the Site, as well as the migration of landfill gas to adjoining 

21 properties. Chlorinated organic compounds, including 1,1,1 -

22 trichloroethane and methylene chloride were detected in three 

23 private drinking water wells southwest of the Site. 

24 
I', ,,, 

25 

26 

27 
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1 4. The Settling Defendant completed a Remedial 

2 Investigation ("RI") Report on December 18, 1987, and co'![tpleted a 

3 Feasibility Study ("FS") Report on December 22, 1987. The FS 

4 Report contains a proposed plan for remedial action at the 

s Facility. 

6 s. On or about January 20, 1988, U.S. EPA, pursuant 

7 to Section 117 of CERCLA, 42 u.s.c. § 9617, published notice of 

8 the completion of the RI/FS and of the proposed plan for remedial 

9 action and provided opportunity for public comment to be 

10 submitted in writing to EPA by March 4, 1988 or orally at a 

11 public meeting held in the City of Tacoma, Washington, on 

12 February 11, 1988. EPA, ·pursuant to Section 117 of CERCLA, 42 

13 u.s.c. § 9617, has kept a transcript of the public meeting and 

14 has made this transcript available to the public. 

15 6. Pursuant to Section 122(j) of CERCLA, 42 u.s.c. 

16 § 9622(j), EPA notified the Federal natural resource trustee of 

17 negotiations with potentially responsible parties on the subject 

18 of addressing the release or threatened release of hazardous 

19 substances at the Facility and EPA has encouraged the 

20 participation of the Federal natural resource trustee in such 

21 negotiations, 

22 7. Certain persons have provided comments on EPA's 

23 proposed plan for remedial action, and to such comments EPA 

24 provided a summary of responses. Considering the proposed plan 
,·, 
'II 

25 for remedial action and the public comments received, EPA has 

26 reached a decision on a final remedial action plan, and the 

27 
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CITY CLERK CONTRACT/ t1GREEMENT NO. j_ i,Jlc6 

1 defendant signatory to this Consent Decree {"Settling Defendant") 

2 as defined in Paragraph 18 of this Consent Decree, is in 

3 agreement with such plan. 

4 8. EPA's decision on the final remedial action plan 

5 is embodied in a document called a Record of Decision ("ROD"), 

6 issued March 31, 1988, to which the State has given its 

7 concurrence, and which includes a discussion of EPA's reasons for 

8 the final plan, a response to each of the significant comments, 

9 criticisms and new data submitted during the public comment 

10 period for the proposed remedial action plan and any significant 

11 changes (and the reasons for such changes) in the proposed 

12 remedial action plan. 

13 9. The United States of America ("United States"), 

14 on behalf of the United States Environmental Protection Agency 

15 and the State of Washington Department of Ecology ("Ecology"), 

16 have filed a complaint against the Defendant in this Court 

17 pursuant to Sections 106 and 107 of the Comprehensive 

18 Environmental Response, Compensation, and Liability Act as 

19 amended by the Superfund Amendments and Reauthorization Act of 

20 1986 ("CERCLA"), 42 U.S.C. §§ 9606 and 9607 and the State of 

21 Washington Model Toxics Control Act (initiative to the 

22 Legislature Number 97). 

23 10. The United States and Ecology in their complaint 

24 ·seek (1) reimbursement of response costs incurred to date by EPA ... 
'\~ 

25 and Ecology at the Tacoma Landfill Site in Tacoma, Washington 
. 

26 ("the Site"); (2) an injunction requiring the Defendant to 

27 
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1 perform remedial work at the Site, as provided in the Record of 

2 Decision ("ROD") signed on March 31, 1988 by the EPA Reg~onal 

3 Administrator, Region 10, and concurred with by Ecology, and in 

4 conformity with the National Contingency Plan ("NCP"), 40 C.F.R. 

5 Part 300 (as amended); (3) recovery of costs that will be 

6 incurred by EPA and Ecology in connection with such remedial 

7 work; and (4) such other relief as the Court finds appropriate. 

8 11. Pursuant to Section 12l(d) (1), the United States, 

9 Ecology, and Settling Defendant ("the settling Parties") believe 

10 that the remedial action described in this Consent Decree and 

11 adopted by EPA and Ecology will attain a degree of cleanup of 

12 hazardo~s substances, pollutants and contaminants released into 

13 the environment and of control of further release which at a 

14 minimum assures protection of human health and the environment at 

15 the Site. 

16 12. The Settling Parties believe the remedial action 

17 described in this consent Decree adopted by EPA and Ecology will 

18 provide a level or standard of control for such hazardous 

19 substances, pollutants, or contaminants which at least attains 

20 legally applicable or relevant and appropriate standards, 

21 requirements, criteria, or limitations under federal 

22 environmental law or state environmental or facility citing law 

23 in accordance with Section 12l(d) (2) of CERCLA, 42 u.s.c. 

24 § 962l(d) (2); and that the remedial action is in accordance with 
I', .,, 

25 Section 121 of CERCLA, 42 U.S.C. § 9621, and with the NCP, 

26 40 C.F.R. Part 300. Cleanup standards selected are in compliance 

27 
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1 with§ 3(2) (d) of the Model Toxics Control Act which requires 

2 such standards to be at least as stringent as those requ~red by 

3 CERCLA, § 121, and other applicable state and federal laws. 

4 13. The Settling Defendant agrees to implement the 

5 remedial action adopted by EPA and Ecology in the ROD attached 

6 hereto as Appendix I to this Consent Decree, and EPA and Ecology 

7 have determined that the Work required under the Consent Decree· 

8 will be done properly by Settling Defendant, and that Settling 

9 Defendant is qualified to implement the remedial action contained 

10 in the ROD. 

11 14. The Settling Parties recognize, and intend to 

12 further the public interest in the expedition of the cleanup of 

13 the Site and to avoid prolonged and complicated litigation 

14 between the Settling Parties. 

15 15. The Settling Parties have agreed to the entry of 

16 this Consent Decree; provided that none of the facts or 

17 statements herein related shall constitute or be considered 

18 admissions of fact or any acknowledgement of liability or fault 

19 by consenting Defendant with respect to claims not related to 

20 enforcement of this Decree. 

21 NOW, THEREFORE, it is hereby Ordered, Adjudged, and 

22 Decreed: 

23 

24 

25 

II. JURISDICTION 

16. This Court has jurisdiction over the subject 

26 matter herein, pursuant to 28 u.s.c. §§ 1331 and 1345, 42 

2.7 
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CIT.Y CLERK CONTRACT/ !'\G;.CEi•;iENi NO. ~Ci:.; 

1 u.s.c. § 9613 and the Model Toxics Control Act (Initiative 97), 

2 and over the parties consenting hereto. No Party hereto.shall 

3 challenge this Court's jurisdiction to enter and enforce this 

4 consent Decree. The parties stipulate that venue in this court 

s is proper pursuant to 42 u.s.c. § 9613(b) and request that a 

6 single judge be assigned to decide all issues arising out of this 

7 Consent Decree. 

8 

9 

10 

III. PARTIES BOUND 

17. This Consent Decree applies to and is binding 

11 upon the undersigned parties and their successors, assigns, 

12 officers, employees, and agents. The undersigned representative 

13 of each party to this Consent Decree certifies that he or she is 

14 fully authorized by the party or parties whom she or he 

15 represents to enter into the terms and conditions of this Consent 

16 Decree and to execute and legally bind that party to it. 

17 Settling Defendant shall provide a copy of this Consent Decree to 

18 each contractor hired to perform the Work required by this 

19 Consent Decree and shall require each contractor to provide a 

20 copy thereof to any subcontractor retained to perform any part of 

21 the Work required by this Consent Decree. Settling Defendant 

22 shall condition any contracts for work upon compliance with this 

23 Consent Decree. Settling Defendant shall be responsible to the 

24 United States and the State of Washing~on to ensure that its ... 
·11 

25 contractors and subcontractors perform the Work contemplated 

26 herein in accordance with this Consent Decree. 

27 
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CITY CLERK CONTRACT; ,.,i::,, :EE.MENT NO._,;_, 

1 

2 

IV. DEFINITIONS 

18. Whenever the following terms are used in_ this 

3 consent Decree and the Exhibits and Appendices attached hereto, 

4 the following definitions specified in this Paragraph shall 

5 apply. 

6 A. "ARAR" means a federal or state standard, 

7 requirement, criterion, or limitation that is ·1egally applicable 

8 or relevant and appropriate to cleanup of the Site, within the 

9 meaning of 42 u.s.c. § 9621(d). 

10 B. "Architect" or "Engineer" means the company 

11 or companies retained by the Settling Defendant to prepare the 

12 construction plans and specifications necessary to accomplish the 

13 remedial action described_in the ROD and Scope of Work which are 

14 attached to this Consent Decree as Appendices I and II. 

15 c. "Consent Decree" means this Decree and all 

16 Exhibits and Appendices attached hereto. 

17 D. "Contractor" or "Subcontractor" means the 

18 company or companies retained by or on behalf of the Settling 

19 Defendant to undertake and complete the Work required by this 

20 Consent Decree. Each Contractor and Subcontractor shall be 

21 qualified to do those portions of the Work for which it is 

22 retained. Each Contractor and Subcontractor shall be deemed to 

23 be related by contract to the Settling Defendant within th·e 

24 meaning of Section 107(b) of CERCLA, 42 u.s.c. § 9607(b). 
" .,, 

25 E. "Ecology" means the Washington Department of 

26 Ecology. 

27 
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1 F. "EPA" means the United States Environmental 

2 Protection Agency. 

3 G. "Government Plaintiffs" means the State of 

4 Washington Department of Ecology and the United States of America 

·5 on behalf of EPA, acting alone or together. 

6 H. "Hazardous substance" shall have the meaning 

7 provided in Section 101(14) of CERCLA, 42 u.s.c. § 9601(14). 

8 I. "Institutional Controls" refers to the land 

9 use restrictions and other regulations, ordinances, covenants, 

10 and controls developed pursuant to the Consent Decree to maintain 

11 the integrity and prevent the unauthorized disturbance of the. 

12 cap, groundwater extraction wells, treatment facilities, and 

13 other structures that will be constructed at the Site as par~ of 

14 the remedial actions. 

15 J,. "Model Toxics Control Act" means State 

16 Initiative to the Legislature Number 97. 

17 K. "National Contingency·Plan ('NCP')" is set 

18 forth in 40 C.F.R. Part 300, and any revisions thereof. 

19 L. "Pollutants and Contaminants" shall have the 

20 meaning provided in Section 101(33) of CERCLA, 42 u.s.c. 

21 § 9601(33). 

22 M. "Record of Decision ('ROD')" shall mean the 

23 EPA Record of.Decision set forth as Appendix I to this Consent 

24 Decree relating to the Site signed on March 31, 1988, by the 
-·, . 'II 

25 Regional Administrator, EPA Region 10, and all attachments 

26 thereto. 

27 
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1 N. "Remedial Action" shall have the meaning 

2 provided in section 101(24) of CERCLA, 42 u.s.c. § 9601(?4), and 

3 in particular, shall mean all Work required by this Consent 

4 Decree, including Appendix II, and all attachments thereto and 

5 plans and schedules thereunder, and all amendments to any of the 

6 above made in accordance with this Consent Decree. 

7 o. "Remedial Design/Remedial Action Work Plan 

a ('RD/RA Work Plan')" shall mean the plans and their attachments, 

9 which describes studies, plans, and remedial actions to be 

10 undertaken at and around the site, and includes all studies, 

11 plans, standards, schedules, specifications, drawings, and other 

12 documents approved or developed by the Government Plaintiffs· 

13 pursuant to this Consent Decree. 

14 P. "Remedial Investigation/Feasibility Study 

15 ('RI/FS')" shall be used as each term is defined in 40 C.F.R. 

16 § 300.6. 

17 Q. "Response Costs" means any past and future 

18 costs incurred by the Government Plaintiffs pursuant to CERCLA, 

19 including oversight costs. 

20 R. "Scope of Work ('SOW')" means the scope of 

21 work for implementation of the remedial design, remedial action, 

22 and operation and maintenance of the remedial action at the Site, 

23 as set forth in Appendix II. 

24 s. "Settling Defendant" means the City of 
" •11 

25 Tacoma. 

26 

27 
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1 T. "Settling Parties" means the United States 

2 of America, the State of Washington and the Settling Def~ndant. 

3 

4 

u. 
v. 

"State" refers to the State of Washington. 

Tacoma Landfill Site ("Site") means the 

s approximately 190 acres of land in Pierce County, located in 

6 Tacoma, Washington, that is bordered by South 31st Street on the 

7 north, Tyler Street on the east, Orchard Street on the west, and 

8 by South 48th Street to.the south, as shown on the map attached 

9 as Appendix IV, and any portions of other properties that contain 

10 hazardous substances as a result of a release at the Landfill. 

11 w. "U.S. DOJ" means the United States 

12 Department of Justice. 

13 x. "Work" means the design, construction, and 

14 implementation, in accordance with this Consent Decree, of the 

15 .tasks described in the ROD, Scope of Work, and any schedules or 

16 plans required to be submitted pursuant thereto. 

V. GENERAL PROVISIONS 

17 

18 

19 19. Commitment of Government Plaintiffs and Settling 

20 Defendant: 

21 A. 

22 perform the Work. 

B. 

Settling Defendant agrees to finance and 

The Work shall be completed in accordance 23 

24 

25 

26 

2.7 

with all of the requirements of this. Decree, the ROD, and the 

Scope of Work (SOW), including performance standards, 
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1 specifications and time periods set forth in Section VI hereof, 

2 and in the sow and ROD. 

3 c. The Government Plaintiffs agree to perform 

4 all reviews required under this Consent Decree within the time 

s periods set forth in Section VI hereof, except that any such 

6 conduct by the Government Plaintiffs, jointly or severally, 

7 described-herein by means of the words "shall," "may," or "will," 

8 etc., shall not impose an obligation or duty on the Government 

9 Plaintiffs, and shall operate at most and only if legally 

10 appropriate as a condition precedent to a duty of the Settling 

11 Defendant to perform some act or refrain from acting as 

12 appropriate under the terms of this Decree. 

13 

14 

20. Permits and Approvals: 

A. All activities undertaken by the Settling 

15 Defendant pursuant to this Consent Decree shall be undertaken in 

16 accordance with the requirements of all applicable local, state, 

17 and federal laws, regulations, and permits. The Government 

18 Plaintiffs have·determined that the obligations and procedures 

19 authorized under this Consent Decree are consistent with the 

20 authority of the Government Plaintiffs under applicable law to 

21 establish appro~riate remedial measures for the Site. 

22 B. The Government Plaintiffs have determined 

23 that no federal, state, or local permits are required for Work 

24 conducted entirely on-site as described in the SOW. However, the 
" 'II 

25 substantive requirements of the permits shall be met. Settling 

26 Defendant shall obtain all permits or approvals necessary for 

27 
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1 off-site work under federal, state, or local laws and shall 

2 submit timely applications and requests for any such pe~its and 

3 approvals. 

4 c. The Settling Parties agree that if Settling 

s Defendant or its Contractors arrange for the storage, treatment, 

6 disposal, or transportation of any hazardous substance off-site, 

7 then Settling Defendant will, as required, obtain EPA and Ecology 

8 prior written approval of the use of any such off-site facility 

9 in accordance with 42 u.s.c. § 962l(e) and RCW 70.105 and will 

10 comply with the applicable provisions of 40 C.F.R. Parts 261, 

11 262, 263, 264, 265, and any relevant EPA policies or guidances. 

12 o. The standards and provisions of Section XIV 

13 describing Force Majeure _shall govern delays in obtaining permits 

14 required for the Work and also the denial.of any such permits. 

15 However, Settling Defendant is required to make complete and 

16 timely application for permits and must provide any additional 

17 information needed by the regulatory agency in a timely manner. 

18 E. Settling Defendant shall include in all 

19 contracts or subcontracts entered into for Work required under 

20 this Consent Decree, provisions stating that such Contractors or 

21 Subcontractors, including their agents and employees, shall 

22 perform all activities required by such contracts or subcontracts 

23 in compliance with all applicable laws and regulations. This 

24 Consent Decree is not, nor shall it act as, nor is it intended by 
" 'II 

25 the Settling Parties to be, a permit issued pursuant to any 

26 federal or state statute or regulation. 

27 
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. t 

21. Conveyance of Site/Institutional· Controls 

A. The restrictions and obligations se~ forth 

3 in this Consent Decree or developed under it shall run with the 

4 land and shall be binding upon any and all persons who acquire 

5 any interest in any property included in the Site. Within thirty 

6 (30) calendar days of entry of this Consent Decree, the Settling 

7 Defendant shall record a copy of this Decree with the Auditor's 

8 Office, Pierce county, Washington. A copy of the recorded notice 

9 shall be sent to Ecology and EPA. 

10 B. The Site as described herein may be freely 

11 alienated provided that at least sixty (60) calendar days prior 

12 to the date of such alienation, the Settling Defendant notifies 

13 the Government Plaintiffs of such proposed alienation, the name 

14 of the grantee, and a description of the Settling Defendant's 

15 obligations, if any, to be performed by such grantee.· In the 

16 event of such alienation, all of Settling Defendant's obligations 

17 pursuant to this Decree shall continue to be met by the Settling 

18 Defendant or, subject to EPA and Ecology approval, by Settling 

19 Defendant and the grantee. 

20 c. Any deed, title, or other instrument of 

21 conveyance regarding the Site shall contain a notice that the 

22 Site is the subject of this Consent Decree, setting forth the 

23 style of the case, case number, and Court having jurisdiction 

24 herein. Said notation shall also notify any potential purchasers ,·, 
'II 

25 of property contained within the Site that: 

26 

27 

28 CONSENT DECREE -·Page 15 



1 (1) The land has been used to manage 

2 hazardous substances and the hazardous substances, inclu?ing 

3 those listed in Appendix V to this Consent Decree remain under 

4 the cap. 

5 (2) Post-remedial action land use is 

6 restricted such that use of the property must never be allowed to 

7 disturb the integrity of the cap, or any other component of any 

a containment system, or the function of the Site's monitoring 

9 system, unless the Regional Administrator for EPA Region 10 and 

10 the Ecology Director find that the disturbance: 

11 a. is necessary to the proposed use 

12 of the property and will not increase the potential hazard to 

13 human h_ealth or the environment; or 

14 b. is necessary to reduce a threat to 

15 human health or the environment; and 

16 (3) Restrictions upon the use of 

17 groundwater beneath the Site include a prohibition against 

18 pumping of groundwater in affected aquifers for purposes other 

19 than monitoring or Remedial Action. Anyone seeking to use the 

20 groundwater beneath the Site must also comply with all additional 

21 present and future restrictions placed on the use of such 

22 groundwater by the City of Tacoma or Ecology. 

23 D. The Settling Defendant shall perform all 

24 actions necessary or appropriate to implement the 
" 'II 

25 above-referenced Institutional Controls on site properties within 
. 

26 its jurisdiction. The Settling Defendant shall use its best 

27 
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1 efforts to perform or cause to be performed all actions necessary 

2 or appropriate to implement the above-referenced institutional 

3 controls on site properties outside its jurisdiction. such 

4 actions and efforts shall include, but not be limited to: the 

5 recording of notices, plot plans, and other similar documents; 

6 and giving notice to local zoning authorities or other 

7 governmental entities. The Settling Defendant shall report to 

8 the Government Plaintiffs concerning its performance of all such 

9 actions. 

10 22. Incorporation of Documents 

11 All exhibits, appendices, and attachments to this 
-

12 Consent Decree and any and all reports, plans, specifications, 

13 schedules, and other documents required by the terms of this 

14 Consent Decree and approved or developed by the Government 

15 Plaintiffs in accordance with the provisions of this Consent 

16 Decree (including its exhibits, appendices, and attachments) are 

17 incorporated into this Consent Decree and enforceable under it. 

18 

19 

20 

VI. PERFORMANCE OF THE WORK BY SETTLING DEFENDANT 

23. All remedial design work to be performed by the 

21 Settling Defendant pursuant to this Consent Decree shall be under 

22 the direction and supervision of a qualified professional 

23 architect or engineer with experience in hazardous waste 

24 management. Prior to the initiation of remedial design work for 
, .. 
'II 

25 the Site, the Settling Defendant shall notify EPA and Ecology in 

26 writing, of the name, title, and qualifications of any engineer 

27 
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1 or architect proposed to be used in carrying out the remedial 

2 design work to be performed pursuant to this Consent Decree. 

3 24. All remedial action work to be p_erf ormed by the 

4 Settling Defendant pursuant to this Consent Decree shall be under 

5 the direction· and supervision of a qualified professional 

6 engineer. Within thirty (30) calendar days prior to the 

7 initiation of the remedial action work at the Site, the Settling 

8 Defendant shall notify EPA.and Ecology in writing, of the name, 

9 title, and qualifications of the proposed engineer, and the names 

10 of principal contractors and/or subcontractors proposed to be 

11 used in carrying out the work to be performed pursuant to this 

12 Consent Decree. 

13 25. Appendix II to this Consent Decree provides a 

14 Scope of Work ("SOW") for the completion C?f remedial design and 

15 _remedial action at the Site. This sow is incorporated into and 

16 made an enforceable part of this Consent Decree. 

17 

18 

26. The following Work shall be performed: 

A. Within thirty (30) calendar days of the date 

19 of the lodging of this Consent Decree with the Court, the 

20 Settling Defendant shall submit a Project Management Plan to 

21 Ecology and EPA for the remedial design and remedial action at 

22 the Site. Additional work plans and reports shall be submitted 

23 as required by the sow. The Project Management Plan, work plans, 

24 and reports shall be developed in conformance with the ROD, SOW, 

25 "EPA Superfund Remedial Design and Remedial Action Guidance,'' and 

26 the National Contingency Plan (NCP). 

27 
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1 B. The Work Plan submittals shall include, but 

2 not be limited to, the following project plans: {l) sampling and 

3 analysis plans: (2) a health and safety plan; (3) a quality 

4 assurance project plan: (4) construction schedules; and (5) an 

5 operations and maintenance plan. The Project Management and Work 

6 Plans shall include a schedule for implementation of the RD/RA 

7 tasks and submittal of RD/RA reports. 

8 c. The Project Management Plan and all other 

9 required work plans, documents and reports (hereinafter referred 

10 to as "documents") shall be subject to review, modification, and 

11 approval by the Government Plaintiffs, consistent with this 

12 Consent Decree and Scope of Work. 

13 D. Within thirty (30) calendar days of any 

14 document required by this Decree, the Government Plaintiffs shall 

15 notify the Settling Defendant, in writing, of approval or 

16 disapproval of the document, or any part thereof. In the event 

17 that a longer +eview period is required, the Government 

18 Plaintiffs shall notify Settling Defendant of that fact within 

19 twenty-five (25) calendar days of receipt of the document. In 

20 the event of disapproval, the Government Plaintiffs shall 

21 specify, in writing, any deficiencies and required modifications 

22 to the document. Nothing in this provision shall negate the 

23 Government Plaintiffs' right to approve or disapprove a_submittal 

24 by the Settling Defendant should the time periods stated in this 

25 paragraph·be exceeded by Ecology or EPA. 

26 

27 
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l E. Within thirty (30) calendar days of receipt 

2 of any document disapproval, the Settling Defendant shal~ submit 

3 a revised document to Ecology and EPA which incorporates the 

4 Government Plaintiffs' modifications or shall provide a notice of 

s dispute pursuant to Section XV below. 

6 F. Settling Defendant shall proceed to 

7 implement the work detailed in the Project Management and Work 

8 Plan upon approval of such plans by the Government Plaintiffs. 

9 Unless otherwise directed by the Government Plaintiffs in 

10 writing, the Settling Defendant shall not commence field 

11 activities until approval by the Government Plaintiffs of the 

12 plan covering such activities. A copy of the fully approved 

13 Project Management and Work Plans shall be filed with this Court 

14 and shall be deemed inc_orporated into and made an enforceable 

15 part of this Consent Decree. All Work shall be conducted in 

16 accordance with CERCLA, the Model Toxics Control Act, the NCP, 

17 the "EPA Superfund Remedial Design and Remedial. Action Guidance," 

18 and the requirements of this Consent Decree, including the 

19 standards, specifications, and schedules contained in the Project 

20 Management and Work Plans. 

21 27. The Settling Parties acknowledge and agree that 

22 the SOW and the RD/RA Work Plans and Project Management Plan do 

23 not·constitute a warranty or representation of any kind by the 

24 Government Plaintiffs that the SOW or Project Management and 

25 RD/RA Work Plans, will achieve the performance goals and 

26 standards set forth in the ROD and in this Con~ent Decree; and 

27 
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1 shall not foreclose the Government Plaintiffs from seeking 

2 compliance with all terms and conditions of this Consent,Decree, 

3 including the achievement of the applicable performance goals and 

4 cleanup standards. 

5 28. The Performance Goals and Cleanup Standards are 

6 described in the attached Record of Decision and Scope of Work, 

7 and include, but are not limited to, the following: 

8 A. Groundwater Cleanup Levels 

9 Drinking water standards, or established and 

10 approved health based criteria. 

11 

12 

13 

14 

B. Performance Levels for Treatment System 
Discharge To Surface Water·* 

Constituent 

Benzene 
15 ·chloroethane 

1,1-dichloroethane 
16 1,2-dichloroethane 

Ethyl benzene 
17 Methylene Chloride 

Toluene 
18 1,1,1-trichloroethane 

Vinyl chloride 
19 Xylenes 

(ug/L) 

Fresh Water 

5.0 
20.0 
20.0 
5.0 

320.0 
5.0 I 

175.0 
200.0 

2.0 
10.0 

Marine Water 

700.0 
·1130.0 
1130.0 
1130.0 

4.3 ** 
6400.0 
5000.0 

312.0 
2.0 ** 

10.0 ** 

20 * This table shall be supplemented to include the entire 
list of indicator parameters selected under section 3.1.2.2 of 

21 the SOW. 

22 ** Value set at fresh water criteria unless other discharge 
limits can be established from other guidance documents or 

23 technical research, as approved by the Government Plaintiffs. 

24 Treatment system effluent must also meet water quality 
" 'II 

25 standards; as set forth in WAC 173-201. 

26 

27 
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1 c. Performance Levels for Discharge to a 

2 Sanitary Sewer 

3 The Settling Defendant shall meet _the discharge 

4 limits established pursuant to WAC 173-216 and approved by the 

5 Government Plaintiffs, and must meet pretreatment regulations, 

6 City of Tacoma Code, Chapter 12.08, as revised. 

7 29. N~ modification by the Settling Defendant shall 

8 be made in the performance of the Work which varies from the 

9 standards, specifications, or schedules of completion contained 

10 in the SOW or the approved Project Management and work plans 

11 without prior written approval of the Government Plaintiffs after 

12 written notification setting forth the nature of and the reasons 

13 for any such requested modification; provided, however, that 

14 minor modifications approved by the RPM/On-Scene Coordinator 

15 (OSC} and recorded in field notes or meeting minutes and signed 

16 by the RPM/OSC, shall satisfy the requirements of this paragraph. 

17 The RPM/OSC shall not have authority to modify the performance 

18 goals and cleanup standards set forth in paragraph 28 above. 

19 30. The Settling Defendant may petition the 

20 Government Plaintiffs for relief from the requirements of the sow 

21 if they can demonstrate, based upon new information, that the 

22 Work requirements are inconsistent with CERCLA or the NCP. Any 

23 disputes arising under this Section shall be resolved pursuant to 

24 the dispute resolution procedures of Section xv. 
" . 

25 

26 

27 
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1 

2 

VII. ADDITIONAL WORK 

31. The Settling Defendant shall be required to 

3 conduct an abbreviated RI/FS to explore alternative remedial 

4 actions should either one of the following events occur: 

5 A. At the end of the pilot study conducted 

6 pursuant to the SOW, the Government Plaintiffs determine that 

7 groundwater extraction and treatment will not satisfy the 

a requirements of the ROD and Scope of Work. 

9 B. Following certification of the completion of 

10 the Remedial Action, contamination levels in the surface water, 

11 or groundwater on site exceed the performance standards set forth 

12 in the Consent Decree and the ROD. 

13 32. Any alternatives considered by the Settling 

14 Defendant shall be evaluated for consistency with the NCP and 

15 submitted to EPA and Ecology for review and approval. Before the 

16 Government Plaintiffs select an alternative remedial action, they 

17 shall provide for a public comment period and EPA shall amend the 

18 ROD as appropriate. The Settling Defendant is not relieved of 

19 its obligations under this Consent Decree until the performance 

20 goals and cleanup standards set forth in this Consent Decree are 

21 met. 

22 33. Any additional work determined to be necessary by 

23 the Settling Defen~ant and approved by the Government Plaintiffs 

24 or determined to be necessary by the Government Plaintiffs to 
" 'II 

25 meet the performance goals and cleanup standards shall be 

26 completed by the Settling Defendant in accordance with the 

27 

28 CONSENT DECREE - Page 23 



. ---.,,-,-,!T ~II"\ iJt,· Ctn' r• r.,-,,, ("\~-.. :~ ! r- .. __ .,... .. . : --~-· 

·1 standards, specifications, and schedules approved by the 

2 Government Plaintiffs. 

3 

4 

5 

VIII. PERIODIC REVIEW TO ASSURE PROTECTION 
OF HUMAN HEALTH AND ENVIRONMENT 

34. To the extent required by Section 12l(c) of 

l 

6 CERCLA, 42 u.s.c. § 962l(c), and any applicable regulations, the 

7 Governments Plaintiffs shall review the Remedial Action at the 

a site at least every five (5) years after the entry of this 

9 Consent Decree to assure that human health and the environment 

10 are being adequately protected by the Remedial Action being 

11 implemented. If upon such review, the Government Plaintiffs 

12 determine that further response action in accordance with Section 

13 104 or 106 of CERCLA or further remedial action in accordance 

14 with the Model Toxics Control Act is appropriate at the Site, 

15 then, consistent-with Section XIX of this Consent Decree, the 

16 Government Plaintiffs may take or require such action • 

17 . 35. The Settling Defendant shall be provided with an 

18 opportunity to confer with the Government Plaintiffs on any 

19 response action required as a result of the Government 

20 Plaintiffs' 5-year review and to submit written comments for the 

21 record. After the period for submission of written comments is 

22 closed, the Government Plaintiffs, shall, in writing, either 

23 affirm, modify, or rescind the determination of the need for 

24 further response action. The final decision of the Government 
.. , 
'II 

25 Plaintiffs shall be subject to review pursuant to the dispute 

26 

27 
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1 resolution provisions in Section XV to the extent permitted by 

2 Section 113 of CERCLA, 42 U.S.C. § 9613. 

3 

4 

5 

IX. IMPLEMENTATION OF REMEDIAL ACTION 

36. In the event that the Government Plaintiffs 

6 determine that the Settling Defendant has failed to implement the 

7 Remedial Action, the Government Plaintiffs may, after notice to 

8 the Settling Defendant and consistent·with the Dispute Resolution 

9 procedures of Section XV, perform any or all portions of the 

10 Remedial Action that remain incomplete. - If the Government 

ll Plaintiffs perform all or portions of the Remedial Action because 

12 of the Settling Defendant's failure to comply with their 

13 obligations under this Consent Decree, the Settling Defendant 

14 shall reimburse the Government Plaintiffs for the costs of doing 

15 such work and all interest due within one hundred and twenty 

16 (120) days of receipt of demand for payment of such costs·, 

17 provided that the Settling Defendant is not obligated under this 

18 section to reimburse the Plaintiffs for costs incurred for work 

19 inconsistent with or beyond the scope of the Remedial Action, 

20 unless it is work carried out under the five year reopener 

21 provided for by CERCLA as amended, which is referenced in Section 

22 VIII, or is work carried out as additional work, which is 

23 iaentified in Section VII. In any proceeding for costs under 

24 this section, the Settling Defendant shall have the burden of 
,·, 
'II 

25 proving that costs claimed by the Government Plaintiffs were for 

26 
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1 work inconsistent with or beyond the scope of the Remedial 

2 Action, or were inconsistent with the NCP. 

3 

4 

5 

X. QUALITY ASSURANCE 

37. Settling Defendant shall use quality assurance, 

6 quality control, and chain of custody procedures in accordance 

7 with EPA's "Interim Guidelines and Specifications for Preparing 

a Quality Assurance Project Plans" (QAM-005/80), EPA's "Data 

9 Quality Objective Guidance" (EPA/540/G87/003 and 004), and 

10 subsequent amendments to such guidelines. Prior to the 

11 commencement of any monitoring project under this Consent Decree 

12 and in accordance with the schedule and requirements delineated 

13 in or established pursuant to the sow, Settling Defendant shall 

14 submit Quality Assurance Project Plans (QAPPs) to EPA and 

15· Ecology. The Government Plaintiffs, after review of Settling 

16 Defendant's QAPPs, shall notify the Settling Defendant of any 

17 required modifications, conditional approval, disapproval, or 

18 approval of the QAPPs. Upon notification of disapproval or any 

19 need for modifications, Settling Defendant shall make all 

20 required modifications in the QAPPs subject to the dispute 

21 resolution provisions of Section XV. Sampling data generated 

22 consistent with the QAPPs shall be admissible as evidence, 

23 including in any proceeding under Section XV of this Decree or 

24 any proceeding to enforce this decree. 

25 
" 'II 

38. Selection of any laboratory to be utilized by 

26 Settling Defendant in implementing this Consent Decree is subject 

27 
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1 to approval by the Government Plaintiffs. Settling Defendant 

2 shall ensure that EPA and Ecology and their authorized 

3 representatives have access to each laboratory, laboratory 

4 worker, laboratory record, and item of equipment utilized in 

5 implementing this Consent Decree. Settling Defendant shall also 

6 require each laboratory selected to submit a quality assurance 

7 plan for Ecology and EPA review. Any laboratory selected shall 

a be certified in timely fashion pursuant to Chapter 173-50 WAC. 

9 In addition, settling Defendant shall require each laboratory to 

10 perform analyses of samples provided by EPA and Ecology according 

11 to EPA and Ecology specified methods, to demonstrate the quality 

12 of each laboratory's analytical data. 

13 

14 

15 

XI. SITE ACCESS, SAMPLING, DOCUMENT AVAILABILITY 

39. To the extent that the site or other areas where 

16 work is to be performed hereunder are presently owned or leased 

17 by parties other thap those bound by this Consent Decree, 

18 Settling_Defendant shall use its best efforts to obtain signed 

19 access agreements for itself, its contractors and agents, and EPA 

20 and Ecology and their contractors and agents from the present 

21 owners and lessees no less than ninety (90) days in advance of 

22 the date such work is scheduled to commen~e, or such other time 

23 frame approved by the Government Plaintiffs. Said access 

24 agreements shall be provided to the Government Plaintiffs within 

25 five (5) days of their execution, and will be attached as part of 

26 Appendix III of this Decree. If the work includes the 

27 

28 CONSENT DECREE - Page 27 

1 • 

! 



~ ' ' -._ 

:~ITY CLERK CONTRACT/ AGREl:J~!:l!i NO.~-

1 installation and operation of monitoring wells, pumping wells, or 

2 treatment facilities, or other response actions, Settling 
' 

3 Defendant shall use its best efforts to obtain access agreements 

4 that provide that no conveyance of title, easement, or other 

5 interest in the property shall be consummated without provisions 

6 for the continued operation of such wells, treatment facilities, 

7 or other response actions on the property, and also provide that 

8 the owners of any property where monitoring wells, pumping wells, 

9 treatment facilities or other response actions are located shall 

10 notify the Government Plaintiffs and Settling Defendant by 

11 Certified Mail, at least thirty (30) days prior to any 

12 conveyance, of the property owner's intent to convey any interest 

13 in the property and of the provisions made or to be made for the 

14 continued operation of the monitoring wells, pumping wells, 

15. treatment facilities, or other response actions installed 

16 pursuant to this Consent Decree. 

17 40. In the event that the Settling Defendant does not 

18 obtain adequate access agreements within th~ time period 

19 prescribed, Settling Defendant shall notify the Government 

20 Plaintiffs in writing within five (5) calendar days after the 

21 close of such period regarding both the lack of such agreements 

22 and the efforts made to obtain them. In the event that the 

23 Government Plaintiffs obtain access for the Settling Defendant, 

24 Settling Defendant agrees to indemnify the Government Plaintiffs .. 
'II 

25 for all costs incurred in obtaining such access. Payment shall 

26 
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1 be made in accordance with the provisions of section XVII 

2 (Reimbursement). 

3 41. The Government Plaintiffs or any authorized 

4 representative of the Government Plaintiffs shall have the 

5 .authority to enter and freely move about all property at the Site 

6 at all reasonable times for the purpose of, inter alia: 

7 inspecting records, operation logs, and contracts related to the 

8 Site; reviewing the progress in carrying out the terms of this 

9 Consent Decree; conducting such tests or collecting samples as 

10 they may deem necessary; using a camera, sound recording, or 

11 other documentary type equipment to record work done pursuant to 

12 this Consent Decree; and verifying the data submitted to the 

13 Government Plaintiffs by the settling Defendant. Before entering 

14 the landfill property, the Government Plaintiffs shall notify the 

15 Refuse Utility of their intent to enter the landfill property, 

16 unless other arrangements are agreed to by the parties or 

17 otherwise provided for by court order. Nothing in this consent 

18 decree shall be construed to limit any rights of entry the 

19 Government Plaintiffs have under either State or Federal law. 

20 42. Settling Defendant shall make available to the 

21 Government Plaintiffs the results of all sampling and/or tests, 

22 quality assurance data, and other data generated by Settling 

23 Defendant with respect to the implementation of this Consent 

24 Decree within ninety (90) days of sample collection or field 

25 testing or within fifteen (15) days of receipt of all results for 

26 a sampling event,- whichever is sooner, and shall submit these 

27 
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1 results in the monthly progress report as described in Section 

2 XII of this Consent Decree within thirty (30) calendar days of 

3 receipt of the data, provided that where Settling Defendant has 

4 or gathers, data not required by this Consent Decree, such data 

5 shall be submitted within fifteen (15) days of a request 

6 therefore in writing. 

7 43. At the request of the Government Plaintiffs, or 

8 its designated representatives, Settling Defendant shall allow 

9 split or replicate samples to be taken by the Government 

10 Plaintiffs, and/or their authorized representatives, of any 

11 samples collected by Settling Defendant pursuant to the 

12 implementation of this Consent Decree. As required by 42 u.s.c. 

13 § 9604(e) (4) (b), the Government Plaintiffs and their 

14 representatives shall provide to Consenting Defendant a receipt 

15 for all samples taken, provide, if requested, a portion of all 

16 samples taken, and provide a copy of the results of any analysis 

17 made of samples taken. Settling Defendant shall notify the 

18 Government Plaintiffs not less than seven (7) calendar days in 

19 advance of any well installation or sample collection activity. 

20 In addition, the Government Plaintiffs shall have the right to 

21 take any additional samples that the Government Plaintiffs deem 

22 necessary. 

23 

24 

25 
" .. , 

XII. REPORTING REQUIREMENTS 

44. Settling Defendant shall provide or cause their 

26 contractors or agents to prepare and provide to the Government 

27 
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1 Plaintiffs written monthly progress reports which: (1) describe 

2 the actions which have been taken toward achieving compliance 

3 with this Consent Decree during the previous month; (2) include 

4 all results of sampling and tests and all other data received by 

5 settling Defendant during the previous month regarding the Work; 

6 (3) include all work products completed under the Project 

7 Management and Work Plans during the previous month; (4) describe 

8 all actions, data, and deliverables. which are scheduled for the 

9 next two months and provide other information relating to the 

10 progress of construction as is customary in the industry; (5) 

11 include information regarding percentage of completion of the 
·-

12 RD/RA Work, unresolved delays encountered or anticipated that may 

13 affect the future schedule for implementation of the RD/RA Work, 

14 and a description of efforts made to mitigate those delays or 
I 

15 anticipated delays. These progress reports are to- be submitted 

16 to the Government Plaintiffs by the tenth day of every month 

17 following the first full month after the effective date of this 

18 Consent Decree. 

19 45. If the date for submission of any item or 

20 notification required by this Consent Decree falls upon a weekend 

21 or state, city, or federal holiday, the time period for 

22 submission of that item or notification is extended to the next 

23 working day following the weekend or holiday. 

24 46. Upon the occurrence of any event during 

25 performance of the Work which, pursuant to Section 103 of CERCLA, 

26 42 u.s.c. § 9603, and pursuant to 40 C.F.R .. § 300.63, requires 

27 
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1 reporting to the National Response Center, Settling Defendant 

2 shall within twenty-four (24) hours orally notify the RPMs, and 
' 

3 the Emergency Response Section, Region 10, United States 

4 Environmental Protection Agency, in addition to the reporting 

5 required by Section 103 of CERCLA. Within twenty (20) calendar 

6 days of the onset of such an event, Settling Defendant shall 

7 furnish to the Government Plaintiffs a written report setting 

8 forth the events which occurred and the measures taken, and to be 

9 taken, in response thereto. Within thirty {30) calendar days of 

10 the conclusion of such an event, Settling Defendant shall submit 

11 a report setting forth all final actions taken to respond 

12 thereto. 

13 

14 

15 

XIII. DESIGNATION OF REMEDIAL PROJECT MANAGER/ON-SCENE 
COORDINATOR AND PROJECT COORDINATOR 

47. EPA and Ecology shall each designate a Remedial 

16 Project Manager {RPM) and alternate for the Site, and the 

17 Government Plaintiffs may designate other representatives, 

18 including EPA and Ecology employees, and federal and state 

19 contractors and consultants, to observe and monitor the progress 

20 of any activity undertaken pursuant to this Consent Decree. The 

21 RPMs shall have the authority lawfully vested in RPMs and 

22 On-Scene Coordinators by the National Contingency Plan, 40 C.F.R. 

23 Part 300. In addition, the RPMs shall have authority to halt, 

24 conduct, or direct any work required by this Consent Decree and 

25 to take any necessary response action when, in the opinion of the 

26 RPM, conditions at the Site may or do present or contribute to an 

27 
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1 imminent and substantial endangerment to public health or welfare 

2 or to the environment. In the event the RPM does require such 

3 cessation of the Work, the RPM/OSC then shall have the authority 

4 to require the Settling Defendant to take actions in accordance 

5 with the instructions of the RPM to avoid or mitigate the 

6. endangerment or release which the RPM believes may occur. If the 

7 settling Defendant objects to any order by the RPM, it may 

a petition the Court to stay or set aside the order of the RPM. 

9 The filing of such a petition shall not operate to stay the 

10 effectiveness of such order, nor shall it in any way operate to 

11 preclude the Government Plaintiffs from taking response actions, 

12 or from seeking to enforce such order. Settling Defendant shall 

13 also designate a Project Coordinator who will have primary 

14 responsibility for ensuring the implementation of the Work at the 

15 Site. 

16 48. To the maximum extent possible, except as 

17 specifically provided in this Consent Decree, communications 

18 between Settling Defendant and the Government Plaintiffs 

19 concerning the implementation of the Work under this Consent 

20 Decree shall be made between the Project Coordinator and the 

21 RPMs. 

22 49. Within twenty (20) calendar days of the effective 

23· date of this Consent Decree, Settling Defendant and the 

24 Government Plaintiffs shall notify each other, in writing, of the 

25 name, address, and telephone number of the designated Project 

26 Coordinator and Alternate Project Coordinator, and the RPMs for 

27 
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1 EPA and Ecology and their Alternates. Any Party may change its 

2 respective project manager/coordinator by notifying the other 

3 Party, in writing, at least ten {10) calendar days prior to the 

4 change. 

5 

6 

7 

XIV. FORCE MAJEURE 

50. Force Majeure for purposes of this Consent Decree 

8 is defined as any event arising from causes entirely beyond the 

9 control of the Settling Defendant which Settling Defendant could 

10 not avoid by the exercise of due diligence and which delays or 

11 prevents the performance of any obligation under this Consent 

12 Decree. Force Majeure shall not include increased costs or 

13 expenses in connection with the performance of the Work under the 

14 Consent Decree, or changed financial circumstances of Settling 

15 Defendant. 

16 51. When circumstances occur which may delay the 

17 completion of any phase of the Work or delay access to the Site 

18 or to any property on which any part of the Work is to be 

19 performed, whether or not caused by a force majeure event, 

20 Settling Defendant shall promptly orally notify the RPMs, or in 

21 the event of the RPMs' unavailability, the alternates. Within 

22 five (5) working days of the event which Settling Defendant 

23 contend is responsible for the delay, Settling Defendant shall 

24 supply to Government Plaintiffs in writing the reason(s) for and , .. 
'II 

25 anticipated duration of such delay, the measures taken and to be 

26 taken by Settling Defendant to prevent or minimize the delay, and 

27 
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1 the timetable for implementation of such measures. Failure to 

2 give oral notice to the RPMs and to give written explanation to 

3 Government Plaintiff in a timely manner shall constitute a waiver 

4 of any claim of force majeure. 

5 52. Upon the occurrence of an event which Settling 

6 Defendant allege is a force majeure event, Settling Defendant may 

7 request an extension of schedule in accordance with Section XXII. 

8 53. If. the Government Plaintiffs and Settling 

9 Defendant cannot agree that the reason for the delay was a force 

10 majeure event, or that the duration of the delay is or was 

11 warranted under the circumstances, the Settling Parties shall 

12 resolve the dispute according to Section XV hereafter. Settling 

13 Defendant has the burden of proving force majeure as a defense to 

14 compliance with this Consent Decree. 

15 

16 

17 

XV. DISPUTE RESOLUTION 

54. The parties to this Consent Decree shall attempt 

18 to resolve expeditiously and informally any disagreements 

19 concerning implementation of this Consent Decree or any Work 

20 required hereunder. Informal negotiations between the parties to 

21 the dispute may last for a period of up to fourteen (14) 

22 calendar days from the date that notice of the existence of the 

23 dispute is first given. 

24 55. In the event that any dispute arising under this 
I\ 
'II 

25 Consent Decree is not resolved informally within the time period 

26 indicat~d in paragraph 54 above, any party desiring dispute 

27 
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1 resolution under this Section shall give written notice to the 

2 other parties to the Decree within ten (10) calendar days of the 

3 end of the informal dispute resolution period. 

4 56. Within ten (10) calendar days of the service of 

5 notice of dispute pursuant to paragraph 55, the party who gave 

6 the notice shall serve on the other parties to this Decree a 

7 written statement of the issues in dispute, the relevant facts 

a upon which the dispute is based, .and factual data, analysis or 

9 opinion supporting its position, and all supporting documentation 

10 on which such party relies (hereinafter the "Statement of 

11 Position"). Opposing parties shall serve their Statements of 

12 Position, including supporting documentation, no later than ten 

13 (10) calendar days after receipt of the complaining party's 

14 statement of Position. In the event that these ten-day time 

15 periods for exchange of statements of Position may cause a delay 

16 in the Work, they shall be shortened in accordance with written 

17 notice by the Government Plaintiffs. 

18 57. An administrative record of any dispute under 

19 this Section shall be maintained by the Government Plaintiffs~ 

20 The record shall include the written notification of such dispute 

21 and the Statements of Positions served pursuant to the preceding 

22 paragraph. The record shall be available for review by all 

23 parties. 

24 58. Upon review of the administrative record the 
" '\\ 

25 Government Plaintiffs shall issue a final decision and order 

26 resolving the dispute. 

27 
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1 59. Any decision and order of the Government 

2 Plaintiffs pursuant to the preceding Paragraph 58 shall be 

3 binding unless a Notice of Judicial Appeal is filed with this 

4 court within ten (10) calendar days of receipt of the Government 

5 Plaintiffs' decision and order. In any event, judicial review 

6 will be conducted on the administrative record, using an 

7 arbitrary and capricious standard. The Settling Defendant shall 

a bear the burden of proof for demonstrating that the decision is 

9 arb~trary and capricious. The filing of a judicial appeal shall 

10 not stay Settling Defendant's obligation to pay stipulated 

11 penalties pursuant to Section XVIII. After the date of 

12 termination of this Consent Decree specified in Section XXXII 

13 hereof, judicial review will be available only by instituting new 

14 action(s) to the extent permi~ted by law. 

15 60. The invocation of the procedures stated in this 

16 Section shall not extend or postpone Settling Defendant's 

17 obligations under this Consent Decree with respect to the 

18 disputed issue unless and until the Government Plaintiffs find, 

19 or the Court orders, otherwise. 

20 61. In no event will the performance standards for 

21 the Work be subject to dispute resolution. 

22 62. Any dispute arising under this Consent Decree 

23 between the Government Plaintiffs shall be resolved in accordance 

24 with a Memorandum of Agreement (MOA} executed by the Government 

25 Plaintiffs, which shall be filed with the Court and be deemed 

26 incorporated into this Consent Decree. 

27 
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1 

2 

XVI. RETENTION AND AVAILABILITY OF INFORMATION 

63. Settling Defendant shall make available to EPA 

3 and Ecology, and shall retain, during the pendency of this 

4 Consent Decree and for a period of ten (10) years after its 

5 termination, all records, data, and documents in their 

6 possession, custody, or control which relate to the performance 

7 of this Consent Decree, including, but not limited to, documents 

8 reflecting the results of any sampling, tests, or other data or 

9 information generated or acquired by any of them, or on their 

10 behalf, with respect to the Site and all documents pertaining to 

11 their own or any other person's liability for response action or 

12 costs under CERCLA. Settling Defendant shall require all such 

13 records in the possession of contractors or agents to be provided 

14 to it and shall retain originals or true copies of all such 

15 _records. After the ten (10) year period of document retention, 

16 Settling Defendant shall notify u.~. DOJ, EPA, and Ecology at 

17 least ninety (90) calendar days prior to the destruction ·of any 

18 such documents, and upon request by U.S. DOJ, EPA or Ecology, 

19 Settling Defendant shall relinquish custody of the documents to 

20 the requesting party. 

21 64. Settling Defendant may assert business 

22 confidentiality claims covering part or all of the information 

23 provided in connection with this Consent Decree in accordance 

24 with Section 104(e) (7) (A) of CERCLA, 42 U.S.C. § 9604(e) (7) (A}, 

25 and pursuant to 40 C.F.R. § 2.203(b). 

26 
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1 65. Information determined to be confidential by EPA 

2 will be afforded the protection specified in 40 C.F.R. Part 2, 

3 Subpart B, and such information shall be treated by Ecology 

4 consistent with Ch. 42.17 RCW and Ch. 43.21A RCW. If no such 

5 claim accompanies the information when it is submitted to the EPA 

6 or Ecology, the public may be given access to such information 

7 without further notice to Settling Defendant. 

8 66. Information acquired or generated by Settling 

9 Defendant in performance of the Work that is subject to the 

10 provisions of Section l04(e) (7) (F) of CERCLA, 42 u.s.c. § 

11 9604(e) (7) (F), shall not be claimed as confidential by Settling 

12 Defendant. 

13 

14 XVII. REIMBURSEMENT 

15 67. Settling Defendant shall pay $511,158.26, plus 

16 interest due. Interest shall begin to accrue on the unpaid 

17 balance on the date of the entry of this Consent Decree. Payment 

18 shall be made in four quarterly installments of not less than 

19 $127,789.57, due on October 31, 1989, January 31, 1990, 

20 April 30, 1990, and July 31, 1990 to the "EPA Hazardous Substance 

21 Response Superfund." Such payments shall be sent to the U.S. 

22 Attorney's Office Att: Barbara Brauner, 800 Fifth Avenue, 

23 Seattle, Washington, 98101, in the form of a certified or cashier 

24 check payable to "Hazardous Substances Superfund," and shall .~, 
25 contain the site name and civil action number. A copy of each 

26 
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1 check with an explanatory transmittal letter shall be sent to the 

2 Director of the Hazardous Waste Division, EPA, Region 10. 

3 68. The payments made under Paragraph 67 of this 

4 section are reimbursement of any costs incurred through 

5 February 3, 1987 for state cooperative agreement costs, through 

6 July 31, 1988 for TES contract costs, through October 22, 1988 

7 for EPA payroll costs, indirect costs, and other contract costs, 

8 and through November 18, 1988 for EPA regional travel costs, 

9 claimed by the United States in this action. Nothing herein 

10 shall be construed as limiting the rights of the United states to 

11 seek any cost recovery from liable persons not a party to this 

12 Decree. In consideration of the monies received under Paragraph 

13 67 of this Section, the United States covenants not to sue 

14 Settling Defendant for such past costs pursuant_ to CERCLA, 42 

15 u.s.c. § 9601· et seq. 

16 69. Settling Defendant shall pay $83,601.85, plus 

17 interest due. Interest shall begin to accrue on the unpaid 

18 balance on the date of the entry of this Consent Decree. Payment 

19 shall be made in four quarterly installments of not less than 

20 $20,902.67, due on October 31, 1989, January 31, 1990, 

21 April 30, 1990, and July 31, 1990 to the State Toxics Control 

22 Account of the State of Washington. Such payments shall be sent 

23 to the appropriate account, identified by Ecology, in the form of 

24 a certified or cashier check Payable to the "State of 
" 'II 

25 Washington," and shall contain the site name and civil action 

26 
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1 of costs incurred through March 31, 1989 (past costs} claimed 

2 by Ecology in this action. Payment of funds pursuant to this 

3 Paragraph shall fully satisfy the Settling Defendant's 

4 obligations for past costs incurred by Ecology. Nothing herein 

5 shall be construed as limiting the rights of Ecology to seek any 

6 cost recovery from liable persons not party to this Decree. In 

7 consideration of the monies received under this paragraph, the 

a State of Washington covenants not to sue Settling Defendant for 

9 any past costs. Interest on all amounts owed to the State of 

10 Washington under this Consent Decree, shall be calculated as·· 

11 provided for in RCW 4.56.110 and 19.52.020. 

12. 70. Settling Defendant shall pay all Response Costs 

13 incurred by the United States and the State of Washington 

14 relating to the Site incurred prior to the entry of this Consent 

15 Decree and not covered by paragraphs 67, 68, and 69, including 

16 any interest due, within ninety (90} days of the submission of 

17 itemized cost statements and supporting documentation. Such 

18 costs include but are not limited to, payroll, travel, indirect 

19 and contracting costs. Settling Defendant shall also pay costs 

20 incurred by the United States after the effective date of this 

21 Consent Decree for oversight of the Remedial Design and Remedial 

22 Action. Payments to the United States shall be made by the 

23 Settling Defendant on an annual basis and within si~ty (60} 

24 calendar days of the submission of itemized cost statements and 
" 'II 

25 supporting documentation, and include any interest due. The 

26 United States shall submit its oversight cost claims following 

21 1. 
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1 the end of each federal fiscal year. Payments shall be made as 

2 specified in paragraph 67 above, and shall include any interest 

3 due. In consideration of and upon payment of all Response Costs 

4 as required by this paragraph, the United States covenants not to 

5 sue Settling Defendant for any costs incurred in overseeing the 

6 Work. 

7 71. The Settling Defendant agrees to reimburse the 

8 State Toxics Control Account of the State of Washington, for 

9 Ecology's reasonable and appropriate costs, including costs due 
-.... 

10 under paragraph 70, as shown by an itemized statement of such 

11 costs compiled and presented in conformance with State of 

12 Washington Financial Management standards and procedures 

13 associated with Ecology's oversight of the Remedial Design and 

14 Remedial Action that are consistent with the NCP or the Model 

15 Toxics Control Act. Within ninety (90) days of the end of such 

16 fiscal quarter, Ecology will submit to the Settling Defendant an 

17 itemized statement of Ecology's expenses for the previous 

18 quarter. Following receipt of the itemized statement, the 

19 Settling Defendant shall pay, within ninety (90) days, into the 

20 State Toxics Control Account of the State of Washington, the 

21 required sum, which shall include any interest due. 

22 72. If oversight costs are outstanding at the time 

23 the United States and the State of Washington plan to terminate 

24 this Consent Decree, Settling Defendant shall, within sixty (60) 
" 'II 

25 calendar days of the submission of an itemized cost statement and 

26 supporting documentation by the United States and/or the State of 

27 
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1 Washington, and before termination of this Consent Decree, pay 

2 such oversight costs and any interest due. 

3 73. The Response Costs set forth in this Section are 

4 not inconsistent with the NCP. 

5 

6 

7 

XVIII. STIPULATED PENALTIES 

74. Settling Defendant shall pay stipulated penalties 

a in the amounts set forth in Paragraph 81 for each violation of 

9 the requirements of this Consent Decree or of the Project 

10 Management and Work Plans approved pursuant to this Consent 

11 Decree, unless the Government Plaintiffs determine that such 

12 failure is excused under Section XIV ("Force Majeure"). 

13 Violations by Settling Defendant shall include, but are not 

14 limited to, failure to complete an activity under this Consent 

15 Decree within the specified time schedules in and approved under 

16 this Consent Decree. Modifications of the time for performance 

17 shall be made pursuant to Section.XXII ("Extension of 

18 Schedules"). 

19 75. All penalties begin to accrue on the day that 

20 complete performance is due or a violation occurs, and continue 

21 to accrue through the final day of correction of the 

22 noncompliance. Nothing herein shall prevent the simultaneous 

23 accrual of separate penalties for separate violations of this 

24 Consent Decree. 

25 

I\ 
'II 

76. Following the determination by the Government 

26 Plaintiffs that settling Defendant has failed to comply with any 

27 
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1 requirement of this Consent Decree, the Government Plaintiffs 

2 shall give Settling Defendant written notification of the same 

3 and describe the noncompliance. This notice shall also indicate 

4 the amount of penalties currently due, and the rate of accrual 

5 for continuous violations. 

6 

7 

8 

9 

77. All penalties owed under this Section shall be 

payable within thirty (30) calendar days of receipt of the 

notification of noncompliance, unless Settling Defendant invoke~~ 
J.pJ, 

the dispute resolution procedures under Section XV. Penalties <-jv-~ 

shall accrue from the date of violation regardless of whether the 'l$i 
Government Plaintiffs have notified Settling Defendant of a 

10 

11 

12 violation. Interest shall begin to accrue on the unpaid balance 

13 at the end of the thirty day period pursuant to Paragraph 84 of 

14 this Section. Such penalties shall be paid.by certified check 

15 one-half to the "Hazardous Substances Superfund" and one-half to 

16 the state Toxics Control Account, and shall contain Settling 

17 Defendant's complete and correct address, the site name, and the 

18 civil action number. All checks to the Hazardous Substance 

19 Superfund shall be mailed to U.S. Attorney's Office, Attn: 

20 Barbara Brauner, 800 Fifth Avenue, Seattle, Washington, 98101. 

21 All checks to the State Toxics Control Account shall be sent to 

22 the appropriate account, identified by Ecology. 

23 78. Neither the filing of a petition to resolve a 

24 dispute nor the payment of penalties shall alter in any way 
" '\\ 

25 Settling Defendant's obligation to fully perform the requirements 

26 of this Consent Decree. 

27 
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1 79. Settling Defendant may dispute the Government 

2 Plaintiffs' right·to the stated amount of penalties by ipvoking 

3 the dispute resolution procedures under Section xv. Penalties 

4 shall accrue but need not be paid during the dispute resolution 

5 period. If the Qistrict Court becomes involved in the resolution 

6 of the dispute, the period of dispute shall end upon the 

7 rendering of a decision by the District Court regardless of 

8 whether any party appeals such decision. If Settling Defendant 

9 does not prevail upon resolution, the Government Plaintiffs have 

10 the right to collect all penalties which accrue prior to and 

11 during the period of dispute. In the event of an appeal, such 

12 penalties shall be placed into an escrow account until a decision 

13 has been rendered by the final court of appeal. If Settling 

14 Defendant prevails upon resolution, no penalties shall be 

15 payable. 

16 80. No penalties shall accrue for violations of this 

17 Consent Decree caused by events determined by the Government 

18 Plaintiffs to be beyond the control of Settling Defendant as 

19 identified in Section XIV ("Force Majeure"). Settling Defendant 

20 has the burden of proving force majeure or compliance with this 

21 Consent Decree. 

22 81. The following stipulated penalties shall be 

23 payable per violation per day for any noncompliance identified in 

24 Paragraph 74 above. The Government Plaintiffs shall assess the 
" '\\ 

25 stipulated penalties at or above the minimum and at or below the 

26 maximum. Such assessment is committed to the sole discretion of 

27 
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1 the Government Plaintiffs and is not subject to dispute. 

2 Minimum Maximum Period of Noncompliance 

3 $2,000 $5,000 1st through 14th day 

4 $5,000 $10,000 15th through 30th day 

5 $10,000 $25,000 31st day and beyond 

6 82. No payments made under this Section shall be tax 

7 deductible. 

8 83. This Section shall .remain in full force and 

9 effect for the term of this Consent Decree. 

10 84. Pursuant to 31 u.s.c. § 3717, interest shall 

11 accrue on any amounts overdue at a rate established by the 

12 Department of Treasury for any period after the date of billing. 

13 A handling charge will be assessed at the end of each thirty day 

14 late pe~iod, and a six percent per annum penalty charge will be 

15 assessed if the penalty is not paid within ninety (90) calendar 

16 days of the due date. 

17 85. If Settling Defendant fails to pay stipulated 

18 penalties, the Government Plaintiffs may institute proceedings to 

19 collect the penalties. Notwithstanding the stipulated penalties 

20 provisions of this Section, the Government Plaintiffs may el.ect 

21 to assess civil penalties and/or bring an action in U.S. District 

22 Court pursuant to Section 109 of CERCLA, as amended, or other 

23 applicable law to enforce the provisions of this Consent Decree. 

24 Payment of stipulated penalties shall not preclude the Government 
" .,, 

25 Plaintiffs from electing to pursue any other remedy or sanction 

26 to enforce this Consent Decree, including seeking additional 

27 
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1 penalties for court or criminal contempt proceedings, and nothing 

2 .shall preclude the Government Plaintiffs from seeking statutory 

3 penalties against Settling Defendant for violations of any 

4 statutory or regulatory requirements. 

XIX. COVENANT NOT TO SUE 

5 

6 

7 86. In consideration of actions which will be 

a performed and payments which will be made by the Settling . 

g Defendant under the terms of this Consent Decree, and except as 

10 otherwise specifically provided in this Decree, the Government 

11 Plaintiffs covenant not to sue the Settling Defendant or its 

12 officers, directors, employees, or agents for Covered Matters. 

13 With respect to suits brought by the Government Plaintiffs, 

14 covered Matters shall include the civil claims with respect to 

15 the Site asserted by Plaintiff United States on behalf of EPA, 

16 under Sections 106 and 107 of CERCLA and by the State of 

17 Washington on behalf of Ecology, under CERCLA or the Model Toxics 

18 Control Act, in the Complaint filed herein. With respect to 

19 future liability, this covenant not to sue shall take effect upon 

20 certification by the Government Plaintiffs of the completion of 

21 the Remedial Action concerning the Site. 

22 

23 

24 

25 

26 

27 

87. "Covered Matters" does not include: 

A. Liability arising from hazardous 

removed from the Site; 
,., -~, 

B. Natural resource damages; 

C. Criminal liability; 
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l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

D •. Claims based on a failure by the Settling 

Defendant to meet the requirements of this 

Consent Decree; 

E. 

F. 

G. 

H. 

Liability for violations of Federal and 

State law which occur during implementation 

of the remedial action; 

Any matters for which the Government 

Plaintiffs are owed indemnification under 

Section XXI hereof; 

Liability for costs incurred by the 

Government Plaintiffs arising from the past, 

present, or future disposal of hazardous 

substances outside of this Site; 

Liability for contamination at the Site by 

contaminants not identified in the ROD and 

those contaminants not subject to Maximum 

Contaminant Levels promulgated pursuant to 

the Safe Drinking Water Act ("SDWA") 1 42 

U.S.C. § 300 et seq. 

XX. RESERVATION OF RIGHTS 

88. Notwithstanding any other provision in this 

23 Consent Decree, the Government Plaintiffs reserve the right to 

24 institute proceedings in this action or in a new action or to 

25 issue an order seeking to compel the Settling Defendant to 

26 perform any additional response work at the Site or necessitated 

27 
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1 by a release from-the.Site, and the Government Plaintiffs reserve 

2 the right to institute proceedings in this action or in a new 

3 action seeking to reimburse the Government Plaintiffs for their 

4 Response Costs relating to the Site, if: 

5 

6 

7 

8 

9 

10 

11 

12 

A. for proceedings prior to certification of 

completion of the Remedial Action concerning the 

Site; 

(i) conditions at the Site, previously 

unknown to the United States or the State of 

Washington, are discovered after the entry 

of this Consent Decree, or 

(ii) information is received, in whole or. 

13 in part, after the entry of this Consent 

14 Decree, 

15 and these previously unknown conditions or this information 

16 indicates that the Remedial Action is not adequately protective 

17 of human health or the environment; and 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

B. for proceedings subsequent to the 

certification of completion of the Remedial 

Action concerning the Site, 

(i) conditions at the Site, previously 

unknown to the United States or the State of 

Washington, are discovered after the 

certification of completion by the 

Government Plaintiffs, or 

(ii) information is received, in whole or 
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1 in part, after the certification-of 

2 completion, 

3 and these previously unknown conditions or this information 

4 indicates that the remedial action is not adequately protective 

s of human health or the environment. 

6 89. Notwithstanding any other provision in this 

7 Consent Decree, the covenant not to sue in Section XIX shall not 

a relieve the Settling Defendant of its obligation to meet and 

9 maintain compliance with the requirements set forth in this 

10 Consent Decree, including the conditions in the ROD, which are 

11 incorporated herein. The United States and the state of 

12 Washington reserve· their rights to take response actions at the 

13 Site in the event of a breach of the terms of this Consent Decree 

14 and to seek recovery of costs incurred after entry of the Consent 

15 Decree: (1) resulting from such a breach; (2) relating to any 

16 portion of the Work funded or performed by the United States and 

17 the State of Washington; or (3) incurred by the United States and 

18 the Stat~ of Washington as a result of having to seek judicial 

19 assistance to remedy conditions at or adjacent to the Site. 

20 90. Nothing in this Consent Decree shall constitute 

21 or be construed as a release or a covenant not to sue regarding 

22 any claim or cause of action against any person, firm, trust, 

23 joint venture, partnership, corporation, or other entity not a 

24 signatory to this Conse'nt Decree for any liability it may have 

25 arising out of or relating to the Site. The Government 

26 

27 
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1 -Plaintiffs expressly reserve the right to sue any person other 

2 than the Settling Defendant, in connection with the Site. 

3 

4 

5 

XXI. INDEMNIFICATION; OTHER CLAIMS 

91. Settling Defendant agrees to indemnify, save, and 

6 hold harmless the United States, EPA, the State of Washington, 

7 Ecology and/or their agents, employees and representatives from 

8 any and all claims or causes of action arising from acts or 

9 omissions of Settling. Defendant and/or its officers, employees, 

10 agents, contractors or representatives in carrying out the 

11 activities pursuant to this Consent Decree. EPA and Ecology 

12 shall notify Settling Defendant of any such claims or actions 

13 within sixty (60) working days of receiving notice that such a 

14 claim or action is anticipated or has been filed. EPA and 

15 Ecology agree not to act with respect to any such claim or action 
I 

16 without first providing Settling Defendant an opportunity to 

17 participate. Settling Defendant does not hereby assume liability 

18 or responsibility for claims or liabilities arising from the 

19 negligence of the Government Plaintiffs, its officers, agents or 

20 representatives. 

21 92. Nothing in this Consent Decree shall constitute 

22 or be construed as a release from any claim, cause of action or 

23 demand in law or equity against any person, firm, partnership, 

24 corporation, or state or local government entity not a signatory 

25 to this Consent Order for any liability it may have arising out 

26 of or relating in any way to the generation, storage, treatment, 

27 
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1 handling, transportation, release,-or disposal of any hazardous 

2 substances, hazardous wastes, pollutants, or contaminants found 

3 at, taken to, or taken from the site. 

4 93. EPA and Ecology are not to be construed as 

s parties to, and do not assume any liability for any contract 

6 entered into by Settling Defendant in carrying out the activities 

7 pursuant to this Consent Decree. The proper completion of the 

8 Work under this Consent Decree is solely the responsibility of 

9 Settling Defendant. 

10 94. Settling Defendant waives its right to assert any, 

11 claims against the Hazardous Substances Superfund under CERCLA 

12 that are related to any past costs or costs incurred in the Work 

13 performed pursuant to this Consent Decree, and nothing in this 

14 Consent Decree shall be construed as EPA's preauthorization of a 

15 claim against the Hazardous Substances Superfund. 

16 95. Settling Defendant waives its right to assert any 

17 claims against the State Toxics Control Account under the Model 

18 Toxics Control Act that are related to any past costs or costs 

19 incurred in the work performed pursuant to this Consent Decree, 

20 and nothing in this Consent Decree shall be considered as 

21 Ecology's preauthorization of a claim against the State Toxics 

22 Control Account. 

23 96. Nothing in this Consent Decree shall be construed 

24 to limit the right of the City of Tacoma to apply for grants from 

25 the local toxics control account, pursuant to Section 7(3) of the 

26 Model Toxics Control Act and any regulations promulgated 

27 
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1 thereunder, or any other f ina·ncial assistance which may become 

2 available in the future from any source. 

3 97. The Settling Defendant covenants not to sue or 

4 assert any claims or causes of action against the United States 

5 and the state of ·Washington, their employees, the Hazardous 

6 Substance Superfund and the State Toxics Control Account for 

7 costs, damages or attorney's fees arising out of response 

8 activities at the site. 

9 

10 

11 

XXII. EXTENSION OF SCHEDULES 

98. Any request by Settling Defendant for an 

12 extension shall be submitted in writing and shall specify: 

13 A. 

14 extension is sought; 

15 

16 

17 

B. 

C. 

D. 

the timetable, or schedule for which an 

the length of the extension s~ught; 

the cause for the extension; and 

any related ·timetable, deadline or schedule 

18 that would be affected if the extension were granted. 

19 99. The Government Plaintiffs may extend timetables 

20 and schedules upon receipt of a timely request for extension. An 

21 extension may be sought in the event of any one of the following: 

22 

23 Article XIV; 

24 
" ·11 

25 failure to meet 

26 

27 

A. 

B. 

any 

An event of force majeure as defined in 

A delay caused by the Government Plaintiff's 

requirement of this Consent Decree; or 
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1 c. A stoppage of work pursuant to Section 

2 XXIII, or Paragraph 47 of this Consent Decree. 

3 100. If the Government Plaintiffs agree that an 

4 extension of schedule is warranted under the circumstances, the 

s Settling Parties may modify the RD/RA Work schedule to provide 

6 such additional time necessary to allow the completion of the 

7 specific phase of the Work and/or any succeeding phase of the 

a work affected by such delay. If there is no consensus among the 

9 Parties as to whether all or part of the requested .extension:is 

10 warranted, the timetable or schedule shall not be extended except 

11 in accordance with the determination resulting from the dispute 

12 resolution process. 

13 101. In addition, the Government Plaintiffs' 

14 designated remedial project managers may provide extensions of up 

15 to thirty (30) days in other circumstances if they jointly 

16 determine in their collective discretion that such extensions are 

17 appropriate. such determinations are not subject to dispute 

18 resolution. 

19 102. Upon any modification of schedules as provided 

20 herein, the Government Plaintiffs shall file a notice reflecting 

21 such modifications with the Court. 

22 

23 XXIII. ENDANGERMENT 

24 103. In the event the Government Plaintiffs determine ., 
•11 

25 or concur in a determination by another local, state, or federal 

26 agency that activities implementing this Consent Decree, or any 

27 
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1 other circumstances or activities, are creating or have the 

2 potential to create an imminent and substantial endangerment to 

3 the public health or welfare or the environment, the Government 

4 Plaintiffs may order the settling Defendant to stop further 

5 implementation of this Consent Decree for such period of time as 

6 needed to abate the danger. 

7 104. In the event the Settling Defendant determines 

a that activities undertaken in furtherance of this Consent Decree 

9 or any other circumstances or activities are creating or have the 

10 potential to create an imminent and substantial endangerment to 

11 the people on the Site or in the surrounding area or to the 

12 environment, the Settling Defendant may stop implementation of 

13 this Consent Decree for such periods of time necessary for the 

14 Government Plaintiffs to evaluate the situation and determine 

15 whether the Settling Defendant should proceed with implementation 

16 of the Consent Decree or whether the work stoppage should be 

17 continued until. the danger is abated. The Settling Defendant 

18 shall notify the project managers as soon as possible, but not 

19 later than twenty-four (24) hours if the stoppage occurs on a 

20 weekday, and forty-eight (48) hours if the stoppage occurs on a 

21 · weekend or holiday, after such stoppage of work, and provide the 

22 Government Plaintiffs with documentation of its analysis in 

23 reaching its determination that it was necessary to stop work. 

24 If the Government Plaintiffs disagree with the determination by 

25 the Settling Defendant it may order the Settling Defendant to· 

26 resume implementation of the Consent Decree. 

27 
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1 105. Any disagreements pursuant to ·this clause shall 

2 be resolved through the dispute resolution procedures. 

3 

4 XXIV. NOTICES 

5 106. Whenever, under the terms of this Consent· Decree, 

6 notice is required to be given, a report or other document is 

7 required to be forwarded by one party to another, or service of 

8 any papers or process is necessitated by the dispute resolution 

9 provisions of Section XV hereof, such correspondence shall be 

10 directed to the following individuals at the addresses specified: 

11 As to EPA: 

12 

13 

14 

15 

16 

Three copies to: 

a. Tacoma Landfill Remedial Project Manager (HW-113) 
Superfund Branch 
U.S. Environmental Protection Agency 
Region 10 
1200 Sixth Avenue 
Seattle, Washington 98101 

17 As to the State of Washington or Ecology, 

18 Three copies to: 

19 

20 

21 

22 

23 

24 

25 

26 

27 

b. Tacoma Landfill Site Manager 
Department of Ecology 
Hazardous Waste Investigations and Cleanup 

Program 
Mail Stop PV-11 
Olympia, Washington 98504-8711 

As to Settling Defendant, 

One copy to: 

c;. Tacoma City Attorney 
1120 Municipal Building 
747 Market Street 
Tacoma, Washington 98402 
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1 

2 

3 

4 

d. Tacoma Director of Public Works 
420 Municipal Building 
747 Market Street 
Tacoma, Washington 98402-3769 

XXV. CONSISTENCY WITH NATIONAL CONTINGENCY PLAN 

5 107. The Consenting Parties and Settling Defendant 

6 agree that if the Government Plaintiffs determine that the Work 

7 is properly performed as set forth in Section V and VI hereof, 

8 then the Work is consistent with the provisions of the NCP 

9 pursuant to 42 u.s.c. § 9605. 

10 

11 XXVI. COMPLIANCE WITH LAWS 

12 108. Subject to the limitations of Paragraph 107, all 

13 actions carried out by the Consenting Parties pursuant to this 

14 Consent Decree shall be done in accordance with all applicable 

15 federal and state statutes, rules, regulations and ordinances. 

16 

17 XXVII. RESPONSE AUTHORITY 

18 109. Nothing in this Consent Decree shall be deemed to 

19 limit the response authority of the Government Plaintiffs under 

20 42 U.S.C. §§ 9604 and 9606, and the Model Toxics Control Act, or 

21 to alter the applicable legal principles governing the judicial 

22 review of EPA's Record of Decision concerning remedial action at 

23 the Site. 

24 

25 

26 

27 
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1 XXVIII.· MODIFICATION 

2 110. Except as provided for herein, there shall be no 

3 modification of this Consent Decree without written approval of 

4 all parties to this Consent Decree. 

5 

6 XXVIX. PUBLIC PARTICIPATION 

7 111. The Government Plaintiffs shall publish a notice 

8 of this Consent Decree's availability for review and comment upon 

9 its lodging with the United States District Court as a proposed 

10 settlement in this matter pursuant to the provisions of 42 u.s.c. 

11 § 9622 and 28 C.F.R. § 50.7. The Government Plaintiffs will 

12 provide persons who are not parties to the proposed settlement 

13 with the opportunity to file written comments during at least a 

14 thirty (30) calendar day period following such notice. The 

15 Government Plaintiffs will file with the Court a copy of any 

16 comments received and the responses of the Government Plaintiffs 

17 to such comments. After the closing of the public comment 

18 period, the Government Plaintiffs reserve the right after review 

19 of such comments to withdraw their consent to the settlement if 

20 such comments disclose facts or considerations which indicate 

21 that the proposed settlement is inappropriate, improper, or 

22 inadequate. 

23 112. Ecology has provided public notice and held a 

24 hearing on this proposed settlement in compliance with Section 

25 4(4) (a) of the Model Toxics Control Act. Ecology finds that this 

26 -Consent Decree will lead to a more expeditious cleanup and is in 

2.7 
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1 compliance with cleanup standards under Section 3(2) (d) and 

2 remedial orders issued by Ecology. 

3 

4 XXX. COMMUNITY RELATIONS 

5 113. Settling Defendant shall cooperate with the 

6 Government Plaintiffs in providing information regarding the 

7 progress of the remedial design and remedial action at the Site 

8 to the public. As may be requested. by the Government Plaintiffs, 

9 Settling Defendant agrees to participate in the preparation of 

10 appropriate information disseminated to the public and in public 

11 meetings which may be held or sponsored by EPA or Ecology to 

12 explain activities at or concerning the Site. The Government 

13 Plaintiffs shall be responsible for community relations. 

14 

15 XXXI. FINANCIAL RESPONSIBILITY 

16 114. The Settling Defendant shall, within ten (10) 

17 working days of the date of entry of this Consent Decree, and 

18 every ninety (90) c'alendar days thereafter, submit to the 

19 Government Plaintiffs, financial reports that includ~ cash flow 

20 projections that project the amount of funds that will be 

21 necessary to pay for all work related to performing the work 

22 required by this Decree on a quarterly basis for the following 

23 year, as well as a description of the amount and type of funding 

24 currently available to pay such costs. If the amount of funding 
" 'II 

25 is less than the amount projected to be needed for the following 

26 

27 

28 CONSENT DECREE - Page 59 



1 180 day period, the Settling Defendant shall within thirty (30) 

2 calendar days of submittal of the financial report: 

3 A. Obtain or otherwise make available sufficient 

4 money to bring the amount of funds available up to the amount 

5 projected to be needed for the 180 calendar days following 

6 submittal of the financial report: and 

7 B. Submit to the Government Plaintiffs an updated 

8 financial report which includes a description of the amount and 

9 type of all additional funding made available. 

10 115. The Government Plaintiffs, through their review 

11 and/or approval of financial reports, do not guarantee the 

12 monetary sufficiency of funding obtained or otherwise made 

13 available pursuant to this section, or the legal sufficiency of 

14 any arrangements made to fund the work required by this Consent 

15 Decree. Notwithstanding the requirements of this section, 

16 Settling Defendant remains fully responsible for all its 

17 obligations under this Decree. 

18 

19 XXXII. EFFECTIVE AND TERMINATION DATES 

20 116. This Consent Decree shall be effective upon the 

21 date of its entry by the Court. 

22 117. Certification of Completion of Remedial Action: 

23 

24 

a. Application 

When Settling Defendant determines that it has 

25 completed the Work, it shall submit to the Government Plaintiffs 

26 a Notice of Completion and a final report as required by the 

27 
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l RD/RA Work Plan. The final report must summarize the Work 

2 performed, any modification to the RD/RA Work Plan, and the 
' 

3 performance standards achieved. The summary shall include or 

4 reference any supporting documentation. 

5 b. certification 

6 Upon receipt of the Notice of Completion of 

7 Remedial Action, the Government Plaintiffs shall review ttie 

a accompanying report and any other supporting documentation and 

9 the remedial actions taken. Prior to the issuance of a 

10 Certification of Completion, the Government Plaintiffs shall 

11 undertake a review of the Remedial Action under Sections VII and 

12 VIII of this Consent Decree. The Government Plaintiffs shall 

13 issue a Certification of Completion upon its determination that 

14 (1) Settling Defendant have satisfactorily completed the Work and 

15 has achieved standards of pe~formance required under this Consent 

16 Decree; (2) no corrective action under Section VIII is necessary; 

17 (3) all Response Costs and stipulated penalties required to be 

18 paid under this Consent Decree have been paid in full by Settling 

19 Defendant; and (4) the terms of this consent Decree have been 

20 complied with. 

21 118. Termination 

22 Upon the filing of the Certification of Completion, 

23 pursuant to Paragraph 117, and a showing that the other terms of 

24 this consent Decree (other than the post-termination obligations 
" ~ . 

25 referre~ to below) including payment of all costs and stipulated 

26 penalties due hereunder, have been complied with, this Consent 

27 
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1 Decree shall be terminated upon motion of any S~ttling Party and 

2 order of this Court. However, Settling Defendant's obligation to 

3 finance and perform required maintenance and other routine 

4 maintenance that would normally be performed by a property owner 

5 (such as patching of pavement, and caring for vegetation) and the 

6 obligation to continually monitor groundwaters and surface waters 

7 at the Site as set forth in the SOW and RD/RA Work Plan, and the 

a conveyance of site requirements and institutional controls 

9 imposed by paragraph 21, shall survive the termination of this 

10 consent Decree and shall be enforceable by the United States and 

11 the State of Washington by re-institution of this action or by 

12 institution of a new action. 

13 

14 XXXIII. RETENTION OF JURISDICTION 

15 119. This Court shall retain jurisdiction over this 

16 matter for the purposes of interpreting, implementing, modifying, 

·17 enforcing or terminating the terms of this Consent Decree, and of 

18 adjudicating disputes between the parties under this Consent 

19 Decree. 

20 

21 

22 

23 

24 

25 

26 

27 

ENTERED this ____ day of 1989. 

UNITED STATES DISTRICT JUDGE 

The parties whose signatures appear below hereby 

consent to the terms of this Consent Decree. The consent of the 

United States is subject to the public notice and comment 

requirements of 28 C.F.R. § 50.7 and 42 u.s.c. § 9622. The 
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1 consent of the State of Washington is subject to the public 

2 notice and hearing requirements of Section 4(4) of the Model 

3 Toxics Control Act and is expressly conditioned upon the entry of 

4 findings by the Department of Ecology required therein. 

5 CITY OF TACOMA, WASHINGTON 

6 

7 By: 

8 

9 

10 

11 

12 

13 

FRED A THOMPSON 
Director of Public Works 

By: ~17?~-
AVIDH. i3ow r-/ 

14 ~Director of Finance o//~ 

15 

16 

17 

18 
App as to form: 

19 By: ~d 
20 /.. ~ 

21 

22 

~ City Attorney 

UNITED STATES OF AMERICA 

23 ·By:~~ 

24 
Assistant Attorney 

25 General 
Land and Natural Resources 

26 Division 
U.S. Department of Justice 

27 Washington, D.C. 20530 
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Dated: 

Dated: 

Dated: 

Dated: 



1 

2 

3 

4 

5 

6 

By: _____ ~-~--

Attorney 
Land and Natural Resources 
Division 

U.S. Department of Justice 
Washington, D.c. 20536 

Dated: 

· 7 MIKE McKAY 

8 

9 

10 

11 

12 

. 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

UNITED STATES ATTORNEY 

Dated: 
SON L. FOX 

S cial Assistant United States Attorney 
600 Seafirst Fifth Avenue Plaza 

800 Fifth Avenue 
Seattle, Washington 98104 
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16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

··, ... •·, ..... · .. · 

By: ~k 
ROBIE G. RUSSELL 
Regional Administrator 
EPA, Region 10 
Seattle, Washington 98101 

STATE OF WASHINGTON 

By:C~i.,i~ 
CAROL $ f., FLESKES 
Hazardous Waste Investigations 

and Cleanup Program Manager 
Department of Ecology 
Olympia, Washington 98504 

d 
. .c::::. 

By: IT > ~'""~ -, 
U::an~ ·-:!~:ey ~eral 

State of Washington 
Olympia, Washington 98504 

" 'II 
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Site 

RECORD OF DECISION 

REMEDIAL ALTERNATIVE SELECTION 

Commencement Bay - South Tacoma Channel, Tacoma Landfill site - Tacoma, 

Pierce County, Washington. 

Purpose 

Thi~ decision document presents the selected final remedial action for 

the site, developed in accordance with the Comprehensive Environmental 

Response, Compensation, and L1ab111ty Act of 1980 <CERCLA>, as amended by the 

Superfund Amendments and Reauthorization Act of 1986 <SARA>, and consistent 

with (where not precluded by SARA) the National Contingency Plan CNCP, 40 CFR 

Part 300>. The State of Washington; in close consultation with EPA, h~s 

developed and concurred with the selected remedy. A copy of the state 

concurrence letter is attached as Appendix 0. 

Basis foi- Decision 

The decision is based upon the administrative record for the site, as 

obtained from the files of the Washington State Department of Ecology and the 

U.S. Environmental Protection Agency <EPA). This record includes, but is not 

limited to, the following documents: 

o Remedial Investigation Report for the Tacoma Landfill, Tacoma, 
" Washt'ngton <December 1987) 

o Feasibility Study of the Tacoma Landfill Site. Final Report 

<December 1987> 
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o Oec1si.on Summary of Remedi a 1 Alternative Se 1 ection 

o Responsiveness Summary <attached as Appendix B> 

o Staff summaries and documents--An index <Appendix C> identifies 

other items which are included in this administrative record. 

Description 

This record of decision (ROD> addresses source control of on-site 

contaminants through capping of the landfill and extraction of methane gas. 

Management of migration for off-site contaminants will be through a 

groundwater extraction and treatment system. 

The remedial action is designed to:· 

o reduce the production of leach~te by placing constraints on further 

site operations-and by capping the landfill. 

o eliminate off-site gas migration through the gas extraction system. 

o prevent further migration of the contaminated plume via the 

groundwater extraction-treatment system. 

o furthl!r protect public health and the environment via monitoring of 

groundwater, surface water, gas probes, and air emissions. 



1 

o provide an alternate·water supply <Tacoma municipal water> to any 

residents deprived of their domestic supply due to demonstrated 

contamination from the landfill or due to the action of the 
. 

extraction-treatment system. 

Treatment will be sufficient to reduce contaminant levels in the 

groundwater to or below cleanup standards. Performance levels for the 

identified contaminants of concern are presented in Table 8. The methodology 

to be used to develop performance levels for the other contaminants in the 

groundwater is discussed in the Selected Remeqial Alternative section of the 

ROD. Treatment should be permanent, and should effectively reduce the 

toxicity and mobility of the contaminants. Performance levels are not to be 

exceeded during the operational life of the remedial action.· Treated.water 

discharge shall at all times be consistent with federal laws and Washington 

State laws. Any treatment system which will produce air emissions will be 
- . 

designed to meet appropriate federal and state Air Toxics Guidelines and to 

use Best Available ~ontrol Technology <BACT> on the effluent air stream. 

Containment of the plume will be confirmed by installation and periodic 

sampling of monitoring wells as well as continued, scheduled monitoring of 

private and public wells. Extraction will continue until water quality at the 

compliance boundary (defined by WAC 173-304 as the edge of the filled area) 

consistently meets or exceeds drinking water standards, or previously 

established and approved health-based criteria. In addition to meeting 

health-based criteria, potential impacts to-public and private water supplies, 
I\ 

and to Leach Cr~~k must be considered in the decision to sfiut off the system. 



Those residents who are deprived of domestic drinking water, either 

because their wells water quality shows demonstrated contamination from the 

landf111 or because the quantity available has been reduced by the action of 

the extraction-treatment _system, will be connected to city water supplies. 

Source control measures are expected to reduce contaminant concentrations 

in the groundwater system. Source control measures consist of constructing a 

cap on the landfill and appropriate regrading to minimize infiltration and 

maximize run-off, ultimately reducing leachate volume and toxictty. Unlined 

areas of the landfill will be capp~d as soon as possible. WAC 173-304 defines 

the minimum requirements for a cap on a municipal landfill. A more stringent 

cap will be required unless further analysis of the cap, to be provided during 

remedial design, shows that a significant reduction tn leacnate volume or 

toxicity would not be achieved. 

Increased run-off due to the construct1on of the cap w111 be routed off 

the landfill to reduce infiltration. The run-off collected from the landfill 

will be directed to the appropriate storm or sanitary sewers, consistent wfth 

local storm drainage ordinances or pre-treatment regulations. The storm 

drainage plan, prepared as part of the remedial design, will determine and 

minimize any impacts on downstream increases in peak flow. 

The city of Tacoma <Tacoma> ~ill implement a closure plan for the 

landfill consistent with Washington State Minimum Functional· Standards for 

Landfill Closure~ <WAC 173-304). and as appropriate, Washington State ·0ahg~rous 

Waste Regulations <WAC 143-303>. 



( 

( 

( . 

-·', ······--···-··· ··"'·-

Institutional controls will be implemented, consistent with the final 

design, to assure that the remedfal action will continue to protect health and 

the environment. Tacoma, 1n cooperation with the town of Fircrest and Pierce 

County, will pursue the establishment of an ordinance, or other suitable 

methodology, to restrict drilling of water supply wells in an area from Tyler 

Street to Leach Creek, and from Center Street to approximately South 56th 

Street. 

OOOO(;n71 
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Declaration 

Consistent with CERCLA, as amended by SARA. and the HCP, it is determined 

that the selected remedy as described above is protective of human health and 

the environment, attains Federal and State requirements which are applicable 

or relevant and appropriate, and fs cost-effective. This remedy satisfies the 

preference expressed in SARA for treatment that reduces toxicity, mobility, or 

volume. Finally, it is determined that this remedy utilizes permanent 

i. solutions and alternative treatment technologies to the maximum extent 

·practicable. 

Date 

,r ~ :." •, --~ f"', :'.,) '. t-'} 
, ' . . (_; ' 

Regional Adminis or 
Environmental Protection Agency 
EPA - Region 10 
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I. SITE DESCRIPTION AND LOCATION 

The Tacoma Landfill, operated by the City of Tacoma Refuse Ut111ty, 1s 

located 1n Sections 12 and 13 of Township 20 North, Range 2 East, Pierce 

County, Washington. The landfill covers 190 acres and is bounded 

approximately by South 31st Street ~n the north, Tyler Street on the east, 

-South 48th Street on the south. and Orchard Stree-t on the west. Figures 1, 2 

and 3 illustrate the location of the landfill, the vicinity surrounding the 

landfill, and the site itself. The landfill serves a population of 
. 

approximately 212,000. To date, approximately 4.0 million tons of refuse have 

been deposited at the landfill since it opened 1n 1960. Currently about 600 

tons per day of refuse are placed in the landfill. 

The landf111 does ·not accept hazardous wastes for di sposa 1: However. the 

la~dfill received ~astei in the 1960s and 1970s.that have s1~ce been 

designated as hazardous substances under State arid Federal law. 

Figure 2 shows the ~eneral topography of the landfill and surrounding 

area. Drumlins <low, long ridges) abound in the general area and display a 

north-south axial configuration. Solid waste has been disposed of at the site 

between five drumlins. The landfill 's western boundary is approximately one 

quarter mile from Leach Creek, but the landfill does not lie in the flood 

plain of .that creek. The landfill is surrounded primarily by residential 

development and open land~ with some commercial and industrial development. 

Land use for the area surrounding the landfill is shown on Figure 3. No use 

of natural resources other than groundwater is noted on land use inventories. 

Several utilities (sewer, water, and storm) pass through the site. 



C:TYCLERK CO.NTRACi/~.GF:EEr-J:t-!T ~~Q. -
; 

Apartments, undeveloped land, and commercial properties fncluding·a 

bowling alley, offices, building supply and paint stores, and gas stations are 

located north of the landfill. Immediately east of the landfill are apartment 

complexes, single family residences, and undeveloped land. The area further 

east between Tyler Street and South Tacoma Way is occupied by the Burlington 

Northern Railroad, industrial/commercial development, and an open area known 

as the South Tacoma Swamp. Between the west edge of the landfill and Orchard 

Street there are several apartment buildings and commercial establishments. 

West of Orchard Street and south of the 1 andf111 there is res i den ti al 

development and undeveloped land. 

The landfill lies in the central portion of the Tacoma/Fircrest upland -

ground water system. A significant area for the central upland in the 

vicinity of the landfill is Leach Creek. 

" 'II 
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II. SITE HISTORY 

A. Landfill History and Operations 

The Tacoma Landfill began operations 1n 1960, and now serves a population 

of approximately 212,000. The wastes received and disposed at the landfill 

include garbage, rubbish, industrial ~astes, construction and demolition 

wastes, street refuse, litter, and bulky waste. To date, approximately 4.0 

million tons of refuse have been deposited at the landfill. Filled areas vary 

from 20 to 80 feet deep. Currently some 600 tons per day of refuse are placed 

in the 1 andf 111 • 

Most of the site has a 1 ready been fll 1 ed. The next section of the site 

to be filled is_called. the Central .Area Pit. This section of the landfill 

covers ·approximate 1 y 18 acres and was deve 1 oped during the summer and fa 11 of 

1987. A"flextble membrane liner and leachate collection system were installed 

in the Central Area Pit. The liner and leachate collection system were 

designed primarily to maximize volume for waste disposal. To date, there has 

been no·documentation received on the integrity of the liner. 

Day to day operations of the landf,11 are regulated by the Tacoma-Pierce 

County·Health Department (TPCHD> with oversight by the Washington Department 

of Ecology <Ecology>; the operating permit is issued annually by TPCHD. 

At the current rate, the 190-acre site has a remaining life expectancy of ... 
•1.\ 

approximately four to five years if all the solid waste material is disposed 

without a significant reduction in volume. Tacoma has indicated it intends to 

implement programs to extend the life expectancy of the landfill. 

3 
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There are many large and small industries in the Tacoma/Pierce County 

area which have disposed of wastes at the landfill. Memoranda reviewed during 

the preparation of the Description of Current Situation report and the RI 

indicate that some hazardous wastes were disposed of at the landfill. 

Investigations concerning the volumes, the chemical composition of the wastes, 

and the disposal locations are ongoing. 

B. Regulatory History - Previous Investigations 

In 1983 EPA conducted an investigation and detected hazardous compounds 

in samples of ground water and soils near the landfill. This led EPA to 

include the landfill on the National Priorities List of hazardous waste sites 

as part of the South Tacoma Channel site. Through a cooperative agreement 

with EPA, Ecology began an 1 nvest1 gation into contami nati_on at the site in 

1984. On June 27, 1986, Tacoma assumed responsibility for conducting the 

remedial investigation and feasibility study under a Response Order on Consent 

issued by Ecology. 

Since 1983 testing has been conducted at and around the Tacoma Landfill 

by EPA, Ecology, TPCHD, Tacoma, and others. The testing revealecl that three 

private wells contained contaminants. The priority pollutant volatile organic 

compounds which were detected in the ground water samples were primarily 

chlorinated organics. Twenty-four volatile organic compounds were found in 

groundwater contaminated by the landfill. 
'\I 
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Because of the concern about the public health effects of the 

contaminants, particularly vinyl chloride, the TPCHD recommended that Tacoma 

connect these affected residences to the Tacoma public water system.' As a 

precautionary measure, Tacoma also connected two addition~l residences whose 

wells were near the area. Monitoring continues quarterly to ensure the clean 

water supply for potentially affected residents while appropriate cleanup 

actions are approved and carried out. 

C. The Remedial Investigation/Feasibility Study (RIJFS) 

The remedial investigation {RI>, conducted by Tacoma's consultant, Black 

and Veatch, was performed in two phases. Phase 1 activities {July 1986 

through January 1987) consisted primarily of field investigations to 

~haracterize both the hydrogeology .of the _site and-the c~ntaminants present in 

the various media at and surrounding the s1te. Phas, 2, conducted from 

January through November 1987, was designed to fill in data gaps identified at 

the conclusion of Phase 1 and to provide th~ data necessary for the 

endangerment assessment and the feasibility study (FS). 

Upon completion of the RI and and evaluation of the alternatives, the 

City, through their consultants <Black and Veatch), submitted a draft RI and 

FS report in September and October 1987 for agency review and approval. The 

final RI/FS reports were published December 1987. Public comment on the 

studies was completed in March 1988. 
I\ 
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III. SITE ENVIRONMENT 

The Tacoma Landfill site is located in the northern portion of the 

Chambers/Clover Creek drainage basin <see Figure 4). This area is part of the 

Puget Sound lowland. The study area is bounded by: the Tacoma channel to the 

east; Center Street to the north; 56th Street to the south; and Leach Creek to 

the west. 

A moderate climate prevails. Winter temperatures are seldom below 

freezing and summer temperatures are rarely above ao•F. Approximately 

thirty-seven inches of rain fall in a normal year. Studies conducted in the 

Puget Sound region have indicated that approximately 3O~ of rainfall becomes 

groundwater. 

The geology of the site consists of a series of glacial materials, mostly 

sand and gravel laid down over older alluvial silts and sands. The 

stratigraphic units <layers> described in the Remed1al Investigation (Black 

and Veatch, 1987) from youngest to oldest (top down) are: 

A. Vashon Till <dense gray, gravelly, silty, sand) <Qvt) 

B. Vashon Advance Outwash <sands/gravels) (Qva) 

C. Colvos Sand (dense sand/some gravel) (Qc) 

D. Older Gravel (dense sandy gravel) <Qog) 

E. Older Till <dense silty, gravelly sand) <Qot) 

F. Older Outwash (dense silty, gravelly sand) (Qoa) 

G. Older Sand <dense fine/medium sand) <Qos) 

H. Older Lacustrine (lake bottom silts) (Qol/Qk) 

I. Undifferentiated Quaternary Sediments (Qu) 

0000008 6 
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C\lY CLERK CONTR.~CT /,·:,GREEM ENT NO. --

The affected aquifer is located between the. lower zones of the Colvos 

Sand and the Older Lacustrine. The Older Lacustrine unit serves as the 
. 

regional aquitard 1n the landfill area. A cross section through the area 

<Figure S> shows the ridges. valleys. and the lithology <layers>. 

•. 

water, infiltrating through the landfill, picks up various contaminants. 

Where the Vashon Till is not present beneath the waste. contaminants move with 

the water through the unsaturated ~one and into the aquifer. It is also 

possible for low solub11ity •. .pure phase fluids, called dense, no_r,, .. ~queous 

phase liquids <DNAPLs>. such as chlorinated hydrocarbons to enter the 

aquifer. Evidence of this has not been shown, nor has it been disproven. The 

water table lies within the Colvos Sand unit. about 70 feet below the bottom 

of the landfill. 

The predominant flow direction of the water table aquifer is 

southwesterly toward Leach Creek. However, during perfods of heavy water use 

by Tacoma city wells <summer and early fall>. the groundwater flow direction 

is reversed. Also. depending on local conditions. -groundwater and contaminant 

movement may be downward or upward. 

The Older Alluvium reportedly forms the confining layer. Leich Creek is 
.< .... ~ 

the closest discharge point of the aquifer. Additional information from 

future activities will clarify the ground water flow conditions near the creek 

and elsewhere around the site. 

" ·\~ 

The aquifer is part of the Chambers/Clover Creek Ground Water Manage~ent 

Area. The TPCHD is petitioning EPA for a Sole Source Aquifer designation for 

7 

0000.0086 



CITY CLERK C" 
~:=t~o . 

·:>w·iri.ii~i ._,,,_~ 

.... ,~r..., ~-

~\\'r"C -- -- -est ·• •• ~,~<:·, ..... 
.,. ·i:S)llu ··· ···· 

' ' ~\)' fsTA 
~~ -;::,,! ' - . : 

.... ····· ........... . 
. . ::.::.:·:::.;·.: :; ..... . 

S/Tc 
.......... 

:::::::::::::: .... ;:::: ...... ·::::::·::·:::···.·=·'.:::::· 

i;wii:m1;,;i:ig:i/=?=?i:l'::::,p1: :. = ., .• _ N;: 

00000087 
0 2 4 8 FIGURE 1 

SITE LOCATION MAP 
SCALE : 1'1 = 4 MILES 

TACOMA LANOFILI. RI/F'S 



000000~", 

2000
1 

1000
1 

0 4000
1 

FIGURE 2 
SITE VICINITY 
PRODUCTION WELL LOCATIONS 
TACOMA l.ANOFILL. RI /FS 



r--------------------------------------------------------------------------

0 
C 
0 
0 
,:::, 
':) 

en ---\....;..,,.; 

e 
a .. 
a 

· 400 

350 

::.:: 
w 
w 
a: 

Original Ground Surfacer----
/ ~--..... _.,, 
J

/ Ovt 

·TACOMA LANDFILL 

\ 
Ovl 

\ REFUSE 

' I..,,,..---
300 e 0 ~:,· 

J: ~----- '-""-_,,. 
--- _.. Ova 

0 
u 0 ✓-- Ova .. 
t-

<{ 

w 
--✓ -----r-·--- --------------'---

0 
!" 250 g. 
.. • u. 
E 
C 
0 200 .. 
> 
!! 
w 

150 

100 

J --
Oc 

-

0101ogic c0n1•c·1i u1 D111d upon in11tpOiilton o•lw••n ou1c·,op, 1ni:I co1ln91 and 
up,11101 ou, ln1arpu1all0n ol 1uD1u1f1c1 conoillon• b ■ 11d on cu,unu, av1ll1&,le data. 

figure prepared by Harl Crowser, inc. 

Noles: I. Waler lable elevalions ,re lrom 12/4/86. Polenlials al lower levels are 
calcula1ed lrom average ver1ical gradien1s over seven (71 se1s of 
":laler level m:iasuremenfs (Table 4·2) and 111eralore represent 
anlicipa led average conditions. 

2- flowlines are drawn qualilatively assuming a moderate degree of anisotropy. 

Ool 

co I I 
.J WeUNumber I Equlpolenllal Urie 
I- I 

I 
WeU Location 0 Waler Table 

0 Elnallon In Feel <'i 
W"ler Table 

(") 
CII 

l2Ul86 

Groundwaier Flow 
Screen Section 

Exlallng Ground Surface 

SOUTH 
TACOMA 
CHANNEL 

Hoihon1al Scale In Feet 
0 400 800 

0 50 
Verilcal Scale In Feel 
Vertlcal Exaggeration x 8 

100 

T ACOM~ LANDFILL RI/FS 



this aquifer. The Town of Ftrcrest and ~he C1ty of Tacoma both operate wells 

near the landfill (see Figure 2). In addition. the aquifer ts also used by 

private 1nd1v1duals for domestic water supply (see Figure 6). 

Wetlands downstream of the landfill on Chambers Creek could potentially 

be exposed to contaminants in the surface water and ground water. None of the 

five endangered species identtf1ed 1n the State of Washington 1s common to the 

area surrounding the landfill. 

The topographical lowpoint in the landfill 1s currently at the north end 

of the Central Area Pit. Some runoff from surrounding areas drains and 

discharges to the sanitary sewer. Drainage from the north and along Mullen 

Street 1s directed towards a pond situated between the bowling alley par-king 

lot and northern landfill property on Mullen Street. Drainage from the west 

side of the site ii d1recte~ toward a catch basin and discharges to the Leach 

Creek retention basin. The ~outh end of the site drains to the south and is 

not collected. Drainage patterns are shown in Figure 7. 
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IV. NATURE AND EXTENT OF PROBLEM 

A. Extent or Gas Migration 

In May 1986, accumulation of landfill gas in a utility vault at the Town 

Concrete Pipe Company (located immediately adjacent to and west of the 

landfill> resulted in a small explosion. Tacoma had already hired a 

consultant (Mandeville Associates> to address problems of gas production and 

migration at the landfill and was able to inuned,iately in1Uate a field survey 

to evaluate the extent of gas migration off-site. Based on this survey. the 

consultant designed and constructed a gas extraction system to extract. 

conect and combust the gas. The field survey showed the biggest problem to_ 

be southwest of the site and this initial effort concentrated on controlling 

. gas from migrating into businesses fn this area. 

The current landfill gas system consists of 128 extraction wells. 

collection piping. 77 gas probe locations. and the motor blower/flare station 

where contaminants are incinerated. The system layout ts shown on Figure 8. 

Tacoma has conducted a two-stage gas monitoring program to monitor the 

effectiveness of the extraction system. Figure 8 shows the locations of 66 

probes Installed around the landfill. Each of these probes consists of two 

to five probes able to monitor gas at depths from 6 to 70 feet. These probes 

are checked twice a week and seem to indicate that the shallower gas is being 

controlled by the extraction system. 
·11 
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The gas found deeper than about 35-40 feet is not being controlled as 

well. As a result of this information, Tacoma is installing approximately 74 

new, deep extraction wells around the landfill. This work began on 

January 27, 1988.-

The C1ty has also been conducting an off-site monitor-ing program 

beginning in May, 1986. From May 1986 until August 1987, this program focused 

on businesses and apartments to the south and west of the site, where both 

ambient and point source measurements were taken. Beginning in August 1987, 

the current off-site monitoring system began. This consists of monitoring 

utility vaults in residential areas (shown on Figure 8), and routine ambient 

and point source monitoring in some businesses and vacant apartments. The 

data from this effort shows that methane is st.ill escaping the landfill and 

finding .its way to the surface in off-site locations. The ut11 i ty vault data 

· shows severa 1 areas. around the 1 andf.i 11 to be of part.i cu 1 ar concern. 

The Minimum Function Standards require that the concentrations in 

off-site structures be below 100.parts per million (ppm> by volume of 

hydrocarbon. in ambient air. From November 1986 through October 1987, the 

readings of ambient air in off-site structures were below the limit; however, 

some point sources monitored such as foundation cracks and closed·vaults on 

occasion have shown readings above 100 ppm. Readings above the limit •,.;ere 

found in the ambient air in one building west of the landfill near 40th 

Street (Classic Auto> in November 1987. The City installed four additional 

gas extraction wells in this area in December 1987. No readings were detected 
I, 
'II 

in the building after the first well was connected to the system on 

December 15, 1987. 
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Ecology has requested that additional gas probes be placed in the 

neighborhoods of concern. The existing probes are well within the influence 

of the gas extraction wells and do not represent ambient conditions further 

off-site. Methane concentrations in utility vaults can also be misleading. 

Gas concentrations fluctuate a great deal with changing atmospheric 

conditions. Therefore, it is possible that landfill gas could be found in a 

house without observing it in the vault. Additional gas probes are needed to 

better determine the performance of the gas extraction system. 

A total of 42 landfill gas· samples were collected at 26 locations around 

the landfill. The gas samples collected from gas wells and probes were 

analyzed for priority pollutant volatile organic compounds CVOC). The 

analytical results are sunvnarized in Table 1. The methane concentration was 

analyzed for five of the Phase 1 samples and was field measured for seven of 

the Phase 2-samp1es. These resultsare presented below: 

Sample No. Methane <ppm> Sample·No. Methane <ppm> 

Phase 1 Phase 2 

GS-001 540,000 GS-213 370,000 

GS-002 430,000 GS-214 480,000 

GS-002DUP 430,000 GS-215 610,000 

GS-003 560,000 GS-218 560,000 

GS-004 240,000 GS-219 200,000 

" 
GS-220 200,000 

'II 

GS-221 200,000 

11 

00000096 



l'ABLEl 
SOHtW\Y or PRIORITY POLLUTANT VOL.\tILI 

OICAIIIC CQG'OUIDS DEr!CED Ill LAHm'ILL aAS SAHPLES 
C-Cn.c1ona 1A uc/m3 

Trac.a• 
1,1-01- 1,2-01 1,1-01- 1,l-01 1,2-0L-

Cl:11.oro- Cl:11.oro- chl.oro- chl.on- chl.oro- chl.oro- chLoro-
D&S! B!!!!i•!!!! ban3aN1 edum• •chan.e •ch.aft• et:h!9! •atm1 2noane 

06/25/86 1600 :aoo 1400 m ,ooo .5000 2500 .5000 
06/25/16 700 jOOO lOOOU ,oou 5000 .5000 m .500U 
06/25/16 3200 WU 300 125U WU 1250 .500 125U 
06/25/86 1400 980 2500 125U 125U 12511 130 12'U 
06(25/86 2900 9,0 z,ou 12511 WU 1250 1250 1250 
06/25/86 1800 1400 10000 .5000 5000 .5000 700 .5000 
06125/16 1800 .50011 6300 .5000 5000 17000 11000 .500U 
06/25/M 3000 1100 l000U .50011 lOOU .50011 ,0011 .5000 
06/25/16 1300 1600 10000 .5000 500U .500U .500U .500U 
06/25/16 1100 .50011 m 900 m m 23000 .500U 
06/25/86 1000 1200 m .5000 5000 1000 16000 .500U 
06/25/86 4800 800 1400 3700 12000 m 120000 m 
08/26186 35,,U 7111 3.5 • .50 35.50 35.50 35,50 15,,U 3.5 • .50 
08/U/16 2200 Z,O 4.50 1600 2511 4.5 1200 .2511 
11/13/16 4800J 1000 2300.1 3300J 1000 1000 J,OOOJ 2000.J 
12/09/86 2100 1000 9300 1000 1600 100 10000 1000 
12/09186 1400 100U 1000 2200 1.500 100 19000 1000 
02./12/17 l600J 10000 2000U 10000 10000 10000 1600J l000U 
02./10117 3400 .5000 12000 1400B .5000 .5000 7700 200.J 
02.110/17 840J lOOU 200U lOOOU l.OOOU 10000 600J 1000 
02/10/87 1200 lOOOU 1800.1 600.1 lOOGU 10000 1600 1000U 
02./12/87 2600 10000 1200 t.,OOB l.OOOU 10000 3000 10000 
02112187 4800 10000 2200 i.,ao l.900 520.1 38000 200J 
02/10117 2400 10000 1300.1 800J 10000 10000 9400 1000U 
02/10/87 1600 10000 1800.1 i.,oo 10000 .5IOJ .56000 l000U 
01/10187 1600 100QU · 2000U 10ooa 10000 1000Q 4600 10000 
02./10/87 3200.1 100011 20000 10000 10000. 1000G 10000 -10000 

?ABU: 1 (com:) 

~ or P'IUORiff. PCX.LlffAllf 'IOI.ArII.I 
Oac.\llIC Cct!POUROS OE?IC'r!D Ill LAHm'ILL CAS SAMPtU 

Conc•ncracJ.oaa 1A uc/-3 
1.1.1-

Me1:hy- !•era- Tri.- Tri.- Vt:-.,- L 

S~le Et.hyl Len.a ehJ.aro• ehlaro- ehloro- Cu.or-
tac:u:ton.s 3enzen• Chlo.-!.de · iet:h.ene Toluene eich~• ~1:hene '.da 
C---01 6a000 l70C8 1300 6100 .5001J 1100 .52000 
CP•28 4300 2'001 n 1600 .5000 Tll n 
CP•4.5 18000 TU 300 11000 12.50 12.50 26000 
CP-32 81.00 200! Tl\ .530 l2SO l2.5U .530 
C?-32 8000 3001 n 630 l2.5U l25U 630 
C?-330 39000 nu n 3300 500U 500U 1800 
C?·33S 21700 73000 2!000 89000 900 3800 39000 
CP-2.50 30000 500U Tit 1400 .500U .5000 n 
CP•2.5S 36000 TRll 5000 .5000 .5000 5000 2000 
GP-060 !10000 200011 20000 860000 .5000 13000 28000 
GP•06S 77000 2.5008 4700 210000 .5000 5800 6.7000 
FS-01 21000 330008 24000 84000 n 2.5000 38000 
GP-13 TU 2'08 3!>. !>U 1301 35.5U 35 • .5U 710 
C?-14 1200 16008 2000 26000 900 1100 2900 
CP-TL•08A 37000.Z 500IJ 3200.J 110000.J lOOU 6700.J l3000J 
FUR.! 18000:. 30000• :.0000 97000• 1400 10000 12000 
FUR!! 19000• .50000• 10000 10000• 1300 5800 12000 
C"J-22 88008J lOOUJ 6008.J 98008.1 lOOOIJ 6008.J 20000J 
C"J-12 .5600B 2400008 3200011 5.500011 .5800 9300 20000 
CW-28 EAST .50000B l000UJ Z00J 4600B lOOOU 200.J 2000 
CW-28 SW 90008 lOOOUJ 600J 3600011 lOOOU 800.J 4800 
CW-64 1500B 1100011 2200 140008 .560.J' 26001 78000 
GW•la 1600001 lOOOU.J 12000 uooooa 200J. 12000 12,000 
CW-6a '70001 l000U.J 3200 1200001 l000tJ 3400 37000 
CW-M .590008 lOOOUJ 8400 1300001 lOOOtJ 8400 - 3.5000 
::;J-•.5 120008 )6008 10008 86001 10000 lOOOU 16000 
cw-•.5<0up> l2000BJ 2800BJ l400J 84008.1 10000 800J l6000J 

00000097 



The landf111 gas contains significant concentrations of voes and has been 

proposed as a possible migration pathway for these compounds to the 

groundwater, particularly when groundwater contamination is found upgradient. 

The American Congress of Governmental Industrial Hygienists has issued 

threshold limit values CTLVs> on airborne concentrations of various 

substances. These limits are intended as guidelines tn the control of 

potential health hazards. The time-weighted average (TWA) TLV concentration 

for a normal 8-hour workday and a 40-hour workweek 1s the concentration which 

nearly all workers might be exposed to without adverse effect. The compounds 

detected t n 1 andfi 11 gas samp·l es that exceeded 15 percent of the TWA va 1 ues 

are g1ven in Table 2. Two of the TWA's were exceeded <toluene and vinyl 

chloride>. The detected concentrations listed in Tables 1 and 2 are from 

samples collected inside the respective gas welt or probe and are not 

representat.he of ambient air co11centrations .• 

EPA's ISCST <I~dustriat Source Complex Short-Term> dispersion model was 

used to predict the potential landfill air quality impacts. Toluene was 

generally detected at higher concentrations than other voes in the landfill 

gas samples and had the highest mass flow rate both in and out of the flares 

during the flare test; therefore, it was selected as the pollutant to be 

assessed by the air quality analysis. 

The worst case analysis predicted the highest toluene concentration 

<using a one hour averaging time) to be slightly greater than 2 ppb. The 
" ·11 

Draft New Source Guidelines for Toxic Air Contaminants <Sept. 1986) for the 

State of Hashington indicate a 14 ppb toluene to be the acceptable ambient 
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TABLE 2 

?BIESBOLD LIMIT VALUES FOR LANDFILL c.AS c:tlHPOmlDS 

111chut: 
Val.ua 

Det:ect:ed 
CQIIIIOUlld (CAS lhaber) S-.1• lfo. uc/aJ 

a.aa- (71•43-2) GS-012. GS•U7 4,800 
1,1-Dlcbl.onecbeaa ~07 17,000 

(75-~-4) 
Tzaaa•t.%-Dlc.111.o~ GS-012 120,000 

(-'40-59-0) 
!t!s,,0-.- (100-41-4) "-011 77,000 
Hlldl71 ... Qi.locida GS-007 73,000 

(7.,..,t-2) 
Tot- (108-88-3) "•010 860,000 
Vlzrr1 Qi.lorlda (75-01•4) "•217 124,000 
2.•Peneo:ee (.591•78-6) GS•011 a.200 
Tot:&1. ~1-. (1330-2.0•7) GS•011 170,000 
1.2-D1chloroedlaea (107•06•2) c:s-012 12,000 

(1)TIIA • Time W.LaJ=ed Aftcqe, lat•-· 34. 

(2),\ vaJ.119-ol 160,000 uc/ml vaa d.et:ec:t:ed for •t:hylbeaa- I.A aampla C:S,-2171 
~r. •c!17Lb- vu alao dacec:ced I.A ch• Laboraco~ c••••= bL&nk. 

(2) 

r:!A.Ul 

ppa 1&&11113 

10 30,000 
5 20,000 

200 790,000 

.:·100 433,000 
100 3.50,000 

-""100 37.5,000 
5 10,000 
.5 20,000 

100 43-',000 
10 40,000 



level; therefore, it would appear that as long as the current gas collection 

system remain~-funct1onal, ambient air concentrations of voes should \emain 

well below ambient air standards. 

B.. Contaminants Detected 

Groundwater, surface water, leachate, sanitary sewer, subsurface soil, 

sediment and landfill gas samples were collected during the_RI sampling 

program. The prevalent contaminants detected during the sampling program were 

volatile organic compounds followed by semivolatile organic compounds and 

metals. 

Twenty-four volatile organic chemicals were found in the groundwater. Of 

the twenty-four chemicals, the following seven 1nd1cator chemicals were 

1dent1f1ed 1n the Endangerment.Assessment in the RI as being of mo~t concern 

because of their toxicity, ·frequency of occurrence, and primary targets (human 

population>: 

0 vinyl chloride 

0 benzene 

0 1 ,2-dichloroethane 

0 methylene chloride 

0 1,1-dichloroethane 

0 chloroethane 

0 to 1 uene" 
'II 

13 

00000100 



In addition, review of the Endangerment Assessment by EPA and Ecology resulted 

iii the inclusion of three additional indicator chemicals listed below: 

o xylenes 

o 1,1,1-trichloroethane 

o ethyl benzene. 

The rationale for inclusion of these chemicals is discussed further 1n the 

Endangerment Assessment section of this document. 

Twenty three private drinking water wells were sampled during the 

sampling program. For the three wells where contamination exceeded drinking 

water standards, the C\ty of Tacoma connected the residents to C\ty water. 

As the plume spreads, it is predicted more private wells would become 

contaminated at levels above public health standards unless actions are. taken 

to restrict the ·movement of the plume. 

A list of hazardous organic compounds (priority pollutant and hazardous 

substance list compounds) detected in groundwater samples analyzed during the 

RI is given in Table 3~ Table 4 provides the list of priority po]lutant 

metals detected at the landfill. 

C. Extent of Ground Water Contamination 

" The contami.ri'ant pathway of primary concern near the landfill is the 

ground water. The town of Fircrest supplies water to its residents from six 

wells located west of the landfill. Three of these wells are only 

14 
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TABLE 3 

ORGANIC HASTE COMPONENTS DETECTED AT THE TACOMA LANDFILL 

IJastt C00>popent 

Volatllt Or1anlc CQ!OOOUMI 
T•trachloroeth•n• 
Tran,-1,2-Dlchloroethan• 
Tclchloroeth•n• 
1,l·Dlchloro•thene .,__. 
Vln1l Chlorlde -~ 
l, 1·,l-Tclchloroathan• 
1,1-0lchloroath.n• 
l, 2-Dlchlorouhane 
Chloroetlan• 
B•na•n• 
Ethylbanun• 
ChlOfObenun• 
T<>lu•n• 
X1l•ne (Total) 
2·8utanone 
2-U•••non• 
1,2,·Dlchloropropan• 
Trana•l,l·Dlchloropropene 
Stynne 
C•rbon Dl•ulfld• 
Chloroform 
Chloroa1uhan• 
8r01110·dlchloroai.ethane 
twcbylen• Chloride 
Acetone 
4-tMcbyl-2-p•ntanone 

§emlVol9tllt Or1a9lc Coapound•L 
Ue•achloroben&an• 
PIii.a 
Pheno~ 
PthAlat• Euera 
1,4-0lchlorob•nz•n• 
N·Nluo-Sodl· 

phan1tlamen• 
Benayl .Alcohof 
Benaolo Acld 
4·tMthlf l'h•nol 
Iaophorone 

Subaucface 
§oll 

X 
X 
X 

X 
X 
X 

X 
X 

e s-,lea not aiulJf&•d for ••mlvolatll• cowpoWlda 

Groun4• 
.J:!1S.tL 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 

b On11 trace amount• of a&mlvolatlle COQ\loun.da ""re J•tected ln aroWld water euel••· 

Surface 
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&anltar, lever 
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TABLE 4 

METALS DETECTED AT TACOMA LANDFILL 

Subsurface Ground- Surface San. Sewer Sediment Gas 
Soil water Water & leachate 

Arsen1c X X X X X ·-·· NA 

Cadmium X X X X NA 

Chromium X X X X X NA 

Copper X X X X X NA 

Mercury X X X x· X NA 

Nickel X X X X X NA 

Lead.· X X X X X NA 

Zinc X X X X X NA 

· Iron X X X X X NA 

Aluminum X NA X NA X NA" 

Manganese X X X X X NA 

NA: not applicable 
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approximately 0.2 mile from the edge of the landfill. The City of Tacoma 

operates nine wells to the east of the landfill to supplement summer_peak 

demands on their surface water supply <see Figure 2>. In addition, twenty-six 

known domestic wells are located near the landfill <see Figure 6). 

Volatile organic compounds have been detected in 20 monttortng wells 

installed around the perimeter of the landfill during the RI and in six of the 

private we 11 s. The h1 ghes.t. contaminant .concentrations and greatest numbers of _ 

compounds were generally found near the water table in the southern portion of 

the landfill. Hater samples from monitoring wells TL-4, TL-8a, TL-lla, and 

TL-12 illustrate this occurrence. However, the highest concentration of vinyl 

chloride detected to date on the site was drawn from a deeper portion of the 

aquifer at monitoring well TL-l0b . 

. _Contour maps included in the RI report .show the projec~ed di_stributton of 

seven of the contaminants of concern in the aqut-fer associated with_ the Tacoma 

Landfill Site: 

Contaminant Maximum Concentration 

a. V1nyl chloride 80 ug/1 

b. Benzene 19ug/1 

c. 1 ,2-d1chloroethane (DCE) 20 ug/1 

d. Methylene chloride 1300 ug/1 

e. 1 ,1-d\~hloroethane COCA) 42 ug/1 
·11 

f. Chloroethane 55 ug/1 

h. Toluene 60 ug/1 
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ihe contour maps are presented here as Figures 9 and 10 to show the general 

pattern 1n which each contaminant has spread in the aquifer. 

Priority pollutant semivolatile, base. neutral. and acid extractable 

compounds were detected in trace amounts in a few of the ground water samples 

collected at the site. Priority pollutant metals occasionally exceeded 

maximum contamfnant levels CMCLs> established pursuant to the federal Safe 

Drinking Hater Act. 

l,1,1-tr1chloroethane was also found tn measurable amounts tn wells along 

53rd Street Hest. Routine sampling of these wells has been on an annual basis 

and it ts possible that the landf11 l 1s not the only source of contamination. 

This is in the process of being evaluated. 

D. Surface Water 

Surface water testing throughout the study area, in general. did not show 

a significant problem which could be attributed directly to the landfill. At 

this time most of the surface water i~ being controlled on-site. There are 

three notable exceptions to surface water control: 

l. The retention pond to the north has been contaminated with toluene. 

This chemical has also been detected in nearby monitoring well TL-17. 

2. Nearb~ off-site storm sewers receive runoff which discha~ges to 

surface water <Leach and Flett Creeks) without retention or 

pre-treatment. 
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3. Storm water from the 1 andfil l 1s betng conducted to the sanitary 

sewer. 

Leachate was surfacing on the working face that now comprises the east 

side of the Central Area. The leachate 1s now being conducted directly to the 

sanitary sewer through a buried toe drain~ 

Sediment samples taken from nearby storm sewer outlets show elevated 

values for metals. However the RI was inconclusive citing other potential 

sources in addition to the landfill. Surface water <storm water runoff) will 

be addressed as part of the selected remedy. 

E. Future Impacts 

As part of the RI/FS, modeling w~s performe~ to project future 

contaminant migration. Contamination has been verified tn private wells 

southwest of the landfill in the direction of Leach Creek. 

Tentative flow paths were then plotted based on the mapping of ground 

~ater levels over several months. Contaminant flow velocities and dispersion 

ratios were then estimated and a simplified groundwater contaminant transport 

model named Plume (Van der Heijde 1983) was run. 

Receptor groups were assigned based on location of known contamination 

and the assumed aquifer discharge. Wells closest to Orchard Street were 
" 'II 

designated near. Wells downgradient from the near wells were called far. 

Leach Creek was assumed to be the far boundary. The Fircrest wells were not 
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1ncluded 1n the model because the fl.ow path analysis dtd not show them 1n the 

ltne of contamination. However, the flow path analysis was based on,current 

usage rates and· pumping condttions of both Ftrcrest and the Tacoma wellfield, 

and did not take 1nto account any future changes to these conditions. The 

Feas1b11ity Study CFS> did not include flow path analysis under differing 

usage rates and pumping conditions. Therefore, the model is appropriate for 

prediction of future migration only as far·as the assumptions remain valid. 

The studies showed that the main plume of groundwater contamination may 

reach 1200 feet southwest of the landfill. To the west and southeast. it may 

reach 200 feet and to the northeast about 800 feet. Figure 11 shows this 

plume and how far it would spread if unchecked, and if the model assumption~ 

are correct. The modeling that helped predict the plume's spread assumed that 

pumping ~f the Fircrest and Ctty of Tacoma (6a) wells will stay the same. 

These wells are about 500 and 3500 feet from the.site, respectively. 

The model predicted that for the next 100 years the aquifer between the 

landfill and Leach Creek would contain unacceptable levels of contaminants. 

Table 5 lists the estimated maximum predicted off-site concentrations for the 

seven indicator chemicals in the RI. and the estimated times to reach maximum 

concentrattons at the close in and distant wells. 

" '\I 
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F. Endangerment Assessment 

An endangerment assessment was conducted at the Tacoma Landfill to 

estimate the magnitude and probability of actual or potential harm to public 

health or the environment caused by the threatened or actual release of 

hazardous substances. The assessment presented tn the RI addressed the 

potential human health and environmental effects associated with the Tacoma 

Landfill site in the absence of the any remedial action Ct.e., the no action 

al ternat1ve>. 

The no action alternative is the baseline where no corrective actions 

take place under Superfund. In the case of the Tacoma Landfill, however, 

certain corrective act~ons will take place regardless of the actions taken 

pursuant to the Superfund site cleanup. These corrective actions must be 

conducted to meat the requirements of th~ Hashington State Minimum Functional 

Standards for landfills CHAC 173-304). T.hese actions include: developing an 

operating and closure plan for the landfill, installation of a cap, 

installation of a liner and leachate coJJection for ongoing disposal 

activities, and installation, operation and maintenance of a methane gas 

extraction system. 

The future operation and maintenance of the landfill gas extraction 

system and planned refuse processing operations will restrict development of 

the landfill. Therefore, the endangerment assessment for the no action 

alternative as§umes site access will continue to be restricted in the future. 

Although several pathways of exposure can be postulated for the site <surface 

runoff, inhalation of vapors and entrained dust), the primary pathway of 

concern for this site is groundwater. Since access to the site will be 
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restricted. the tmportance of the air pathway will be reduced. The methane 

gas collection system will also act to minimize the inhalation exposure 

route. The target receptors are the private and public well owners within the 

path of contaminant plume. Also of concern is the possibility of heavy metals 

and organics reaching Leach Creek. and ultimately Puget Sound, either by 

surface or groundwater routes.-

Health Evaluation 

The public health evaluation tdentifies potential threats to human health 

in the absence of remedial action at the site. This evaluation process 

includes a hazard assessment, dose/response assessment, exposure assessment 

and risk characterization. 

Twenty-four volatile organic chemicals were detected in the groundwater. 

Of these, seven were selected as contaminants of concern in the Endangerment 

Assessment of the RI due to their frequency df occurrence, concentratfons 

found, and primary targets (human population): 

0 vinyl chloride 

0 benzene 

0 1,2-dichloroethane 

0 methylene chloride 

0 l ,1-dichloroethane 
" '\,\ 

0 chloroethane 

0 toluene 

20 

000001.1~2 



However, based on EPA and Ecology's review of the Endangerment 

Assessment. the following three additional organic chemicals have been added 

to the 11st of contaminants of concern: 

o xylenes 

o 1.1:1-trichloroethane 

o ethyl benzene. 

~his new list of ten organic contaminants of concern were separated into 

classes of potential carcinogens and noncarcinogens. Vinyl chloride, benzene, 

1,2-dichloroethane, an.d methylene chloride were selected as indicator 

potential carcinogens. Both vinyl chloride and benzene are classified as 

human carcinogens by the EPA. Methylene chloride is a 82, probable human 

carcinogen. based on inadequate data in humans and increased incidence in rats 

and mice. It is prese.nt both.on and off-site at considerably less frequencies 

of.occurrence •• 1,2-dichloroethane, despite being found even less frequently 

than methylene chloride, is ranked as an EPA 82 carcinogen and is included for 

that reason. 

Chosen as noncarcinogen indicator chemicals of concern were 

1, 1-dichloroethane, chloroethane, toluene, xylenes, l, 1, 1-trichloroethane, and 

ethyl benzene. The three chlorinated ethanes were encountered relatively 

frequently in the samples, although 1 ,1-dichloroethane occurs much less 

frequently than the others. In general, the toxicity and bioconcentration 

" potential of the1 chlorinated ethanes increases with increased concentration. 

All but the 1 ,1 ,1-isomer are extremely soluble in water. Toxicity concerns 
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from their ingestion at significant levels 1n ~rinking water lie chiefly in 

the areas of chronic -1 i ver damage and overa 11 centra 1 nervous system 

depression. 

Toluene and xylenes were selected largely because of their high 

frequencies of occurrence, chemical similarities. and potential ecological 

risk. Toluene was the most commonly detected chemical in water samples 

off-site, and was roughly equivalent to xylene as fourth most common on~site. 

Ethyl benzene was included as a chemical of concern because of its relatively 

frequent occurrence a1110ng the more minor chemicals, its leachability, and ·its 

tendency to biodegrade relatively slowly 1n groundwater. 

The Endangerment Assessment of the RI calculated the excess lifetime 

cancer risks from ingestion of carcinogens in groundwater if no alternate 

water supply is provided, and an estimate of risk 1f there i.s short term 

exposure to the indicator chemicals. Because so many chemicals, both 

carcinogens and noncarcinogens, are present in the groundwater, the 

possibilities of additivity and synergism cannot be ignored. However, the 

Endangerment Assess·ment of .the RI was largely modeled on the concept- of the 

predominant risk being due to the ingestion of water containing vinyl chloride. 

The calculation of carcinogenic risk, assuming no alternate water supply 

is provided, is based on a 70 kg adult consuming 2 liters of contaminated 

groundwater for 70 years. The increased risk of cancer if a 70 kg adult 

consumes 2 liters of vinyl chloride contaminated groundwater <at a 

concentration of 70 ug/L) for 70 years is about 5 .in one thousa~d. 
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Carcinogenic risks have been calculated for the short term exposure 

scenario, ·that a carcinogen migrates to a residential well the day after a 

"car~inogen free" sample is collected. It is estimated it will take 

approximately four months from the start of exposure until contamination is 

detected 1n the next quarterly sample and before an alternate water supply can 

be provided. The short term concentration was estimated based on sampling 

results for the residential wells in which contamination has been detected. 

The average daily intake was then calculated to account for the four month 

exposure. The estimated excess cancer risk associated with this-:-'·short term 

exposure is less than one 1n a million. 

The population at risk within the predicted plume is divided into three 

areas: the area within'City boundaries, the area within the Town of Fircrest 

boundaries, and the unincorporated area within Pierce County. Approximately 

half of the predicted contaminant plume is east of Orchard Street. within ·the 

Tacoma City limits. There are approximately 26 residences within the 

projected plume, if contamination continues to flow predominately toward the 

sbuthwest. Groundwater sampling and hydrogeologital investigations conducted 

during the RI i~dicate that the plume has reached the exfsting wells closest 

to the landflll. Those with close-in wells in which contaminants have been 

detected have been connected to City water. 

There are still three close~in wells not hooked up to City water in which 

contaminants have not been detected. No contaminants have been detected in 

the distant well;s, and based on the contamina.nt transport modeling, it will be 

several years before the wells in this group will be impacted as a result of 

contaminant migration from the landfill. 
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I Table 5 lists the estimated landfill source concentrations for the seven 

indicator chemicals listed tn the RI and the estimated times to reach maximum 
' 

concentrations at the close-in and distant wells. The close-tn wells would be 

expected to be maximally impacted by vinyl chloride beginning about 10 to 15 

years from now while benzene would not be expected to peak until about 55 to 

60 years hence. The distant wells would be expected to reach maximum benzene 

concentrations in about 85 to 90 years. 

There is a possibility that if water from Leach Cr.eek. was used in the 

future as a drinking water supply, exposure to vinyl chloride and/or benzene 

at levels exceeding their MCLs could occur. There are existing water rights 

for domestic use of Leach Creek. · 

Some potential exists for human exposure to contaminants by using private 

we 11 . water for 1 i ves tock and to water v,getab 1 es. e~c. However •. st nee the . 

contaminant concentrations of the .groundwater being used to water livestock. 

and irrigate crops would be the same as detected in the private wells, it 

would be highly unlikely that a significant exposure would result from this 

pathway. 

Environmental Evaluation 

The Endangerment Assessment in the RI d1d not compare the levels of 

organics and metals in the groundwater to ambient Water Quality Criteria (WQC) 

for the protectton of aquatic life. Metals and organic compounds In the 

groundwater which are above federal or state WQC are of environmental 

concern. Maximum concentrations detected in either on-site or off-site 
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TABLES 

TRAVEL TIMF.5 TO REACH MAXIMUM AND THRFSHOLD 
CONCENTRATIONS, CLOSE-IN AND DISTANT WELLS 

Maz:fmma Time fr011 Present 
P-redicted to Approach Max. 
Offsite Coaceutratiou1 Yrs. 'l:hresholci 
COile. Close-ID. Distmt Cone. 

Inciicator Chemical ug/1. Wel.la Wel.la ug/T. 

Vinyl Chloride(l) 60-70 10-lS 25-30 2· 
Bemene(l) a-10 SS-60 85-90 s 
l,2-1>1chloroethane(l) 4-S 45-50 75-80 s 
Methylene Chloride(l) 1S0-160 s-10 20-30 36, S 
l,l-1>1chloroethane(2) 80 35-40 · 65-70 271. 27 
Chlo roe thane ( 2) 30 s-10 20-25 (Ve-ry !igh) 
Toluene(2) 30 .S~O 8S-90 2000 

Not!S: 

Time From 
Present to 
Back Below 
threshold 

Yrs 

:, 100 
>100 
HA 

,100 
NA. >100 
NA 
NA 

(1) · Maz1m concentrat10118 for carci110ge119 are JMidmu■ 70 years average. 

(2) Meidmma concentratiou for 110ucarc1Doge11S are ma:idmm 90 days a-nrage. 
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groundwater for cadmium, chromium, copper, nickel a~d zinc, all exceeded 

ambient WQC for the protection of aquatic life. An overview of the V~Cs which 

were 1dentif1ed as potentially harmful to the environment are listed fn Table 

3. 

Flett and Leach Creeks support anadromous sa1mon1d runs. which will be at 

risk 1f toxic compounds are present 1n the creeks during critical phases 

<e.g., smolt1ng> 1n their growth cycles. Heavy metals, as well as certain of 

the organics such as xylene may also pose problems for the health of the 

downstream wetlands ecosystem as the Leach Creek drainage ultimately'enters 

Puget Sound. This would most markedly impact highly vulnerable organisms such 

.as larval fishes. but parts of the commercially important benthos Cshellfish>

could also become adversely affected. 

Conclusions 

Based on a review of the endangerment assessment and data presented in 

the RI report, the following conclusions were made concerning risk to human 

health and the environment from contaminants associated with the Tacoma 

Landfi 11 s i te: 

o Concentrations of several indicator chemicals frequently exceed MCls 

in the groundwater. Drinking the water from contaminated wells 

poses the most significant risk to human health, especially in terms 

of chemi .. ca 1 s in the aggregate. ,,, 
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o Under the no action alternative-, some contaminant concentrations in 

the groundwater plume are predicted to exceed ambient HQC when the 

plume discharges to Leach Creek. These levels could pose a risk to 

aquatic biota, especially since the Leach and Flett Creeks wetland 

area enters Puget Sound. 

o Based on EPA and Ecology's review of the Endangerment Assessment in 

the RI, the agencies agreed that it would be appropriate, for the 

protection of public health. to establish health-based levels for a 

larger number of compounds than the seven indicator chemicals 

selected during the risk assessment. Accordingly, xylenes. 

1,1,1-trichloroethane and ethyl benzene have been added to the list 

of contaminants of concern. 

o Oepend!ng on the discharge location, pe_rformance levels for the 

selected remedy will be based on MCLs. Hater Quality Criteria, or 

pre-treatment standards. In the absence of established standards or 

Water Quality Criteria, EPA Region 10 has conducted a risk 

assessment of the compounds. These are listed in Table 8 of the 

Selected Remedy portion of this document. The most string·ent number 

will be used for the performance levels for the treatment system if 

the cleaned water is discharged to surface water. For the other 

volatile organic chemicals and metals found in the groundwater. EPA 

and Ecology have identified a methodology for establishing 

performa:nce levels. This methodology is detailed in the Selected 

Remedial Alternative section of this document <Section VI). 
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V. SUMf'ARY OF ALTERNATIVES EVALUATION 

A. Identification and Screening of Remedial Technologies 

In order to develop a complete listing of potential remedial technolo

gies. general response ~ctions corresponding to each contaminant pathway were 

identified. 

The general response actions fall into the following seven primary 

categories: 

0 No action 

0 Institutional controls 

0 Containment 

0 Removal 

0 On-site treatment/discharge 

0 Off-site tre.atment/di sposa 1 

0 Other management options. 

Forty potential remedial technologies for controlling contaminant 

migration were screened. Thirty-one potential remedial technologies were 

identified for the groundwater pathway and nine potential remedial 

.technologies were identified for the gas migration/air quality pathway. The 

potential remedial technologies were categorized according to the appropriate 

general responsenaction. A screening pro~ess was ap~lied to these to identify 

unsatisfactory technologies. Screening criteria were effectiveness, 

implementability, and cost. 
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The technologies that were not screened out were assembled into 

preliminary remedial action alternatives. These alternatives were designed to 

meet the categories identified by the National Contingency Plan <NCP.> • 

Screening criteria contained in the NCP and Superfund Amendments and 

~eauthorization Act of 1986 <SARA> were overlapped in this process. An 

initial screening was performed on sixteen separate alternatives. The 

preliminary remedial action a}ternatives were screened again in order to 

eliminate alternatives tha-t adversely impact public health and the, . . . . 
environment, or that are more expensive than other alternatives which provide 

the same degree of remediation. This initial screening of remedial action 

alternatives produced six remedial alternatives that were subjected to 

detailed development and analysis. 

For ease in presenting the alternatives to the public, alternatives 2, 4, 

a. and 12 as numbered in the FS report <Black & V~atch 1987>.were combined 

since they represented just one technical category (i.e .• pump, treat, and 

discharge>. The alternatives then became no a~tion. alternative water 

supply/landfill cap, and pump, treat. and discharge with landfill cap. Four 

treatment options are included in the last alternative <see Table 6). 

Information packages available to the public contained these three 

alternatives, which were also presented at a public meeting on 

February 11. 1988. 

B. Methodology for Detailed Evaluation of Remedial Alternatives 

The detailed evaluation in the FS discusses cost-effectiveness of an 

alternative in terms of technical. environmental and public health, and 
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institutional concerns. Requirements of the NCP were met by evaluating each 

alternative with respect to the following criteria: 

o Technical Feasibility 

o Public Health Impacts 

o Environmental Impacts 

o Institutional Requirements 

o· Cost Analysis. 

This analysis fac11ttates the comparison of similar components among the 

alternatives for the same criteria. 

Technical Feasibility · 

The technical evaluation considered the performance, re11ab111ty, 

implementability, and safety factors of the remedial actions. Performance of 

each alternative was based on the alternative•s expected effectiveness and its 

useful life. Key considerations in evaluating reliability included operation 

and maintenance <O&M> requirements and the demonstrated performance of the 

technologies at similar sites. While SARA requirements do not include 

demonstrated performance, the six final remedial alternatives evaluated 

against this criteria were known technologies. For implementability, both the 

constructability and the time required to achieve a given level of response 

were considered. Constructabillty addresses whether the alternative can be 
" 'II 

constructed on the site and the Impact of external conditions on the 

construction. The •time it takes to implement an alternative and the time to 
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achieve beneficial results that attain or exceed relevant or applicable 

standards were also considered. The safety evaluation considers short-term 

and long-term threats to the safety of nearby residents and to persons working 

on-site. Major risks to consider are exposure to hazardous substances, fire. 

and explosion due to activities conducted during impl eme.ntation of the 

remedial action. 

Public Health Impacts 

The public health evaluation of alternatives assesses the extent to which 

each alternative mitigates long or short-term exposure to any residual 

contamination and protects public health during and after completion of the 

remedial action. In evaluating both long and short-term public health 

impacts, two primary areas were considered. Evaluation of short-te_rm i·mpacts 

considered health effects on workers during construction of the remedial 

action and on the public for the interim period prior to remedial action 

implementation. Long-term impacts were judged based on chronic intake of the 

contaminant over a lifetime. 

Envirownental Impacts 

Each remedial alternative was evaluated for beneficial and adverse 

environmental impacts for the long and short-term. Criteria for evaluating 

beneficial effects were final environmental conditions, improvements in the 
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biological environment. and improvements in resources people use. Criteria 

for evaluating adverse effects were the expected effect of the remedial action 

and the measures taken in the event inevitable or irreversible effects occur. 

Institutional requirements are divided into three categories: community 

concerns. conformance with Applicable or Relevant and Appropriate Requirements 

CARARs>. and permitting requirements. Community concerns addresses the 

public's acceptance of the selected remedial action alternatives. The 

remedial action alternatives developed in the FS should address all legally_ 

applicable or relevant and appropriate standards, requirements. criteria. or 

limitations to be consistent with SARA. Institutional constraints are those 

mechal'.lisms available to ensure administrative ~ontrol over activities at the. 

site <zoning. permits. ordinances. etc.>. 

Cost Analvsis 

Detailed cost analysis of alternatives involves estimating the expendi

tures required to complete each measure in terms of capital costs, and annual 

operation and maintenance costs for a 30-year period. Once these values were 

determined and a present worth calculated for each alternative, a comparative 

evaluation was made. 
" 'II 

The cost estimates presented in the FS section were 

based on conceptual designs prepared for the alternatives (i.e., without 

detailed engineering data). These estimates were accurate between +SO percent 

and -30 percent in 1987 dollars. 
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Rating Alternatives 

A rating system is used to evaluate alternatives, and the terms high, 

moderate. and low are assigned to each. A high rating indicates that the 

alternative promotes the intent of the criterion and/or meets or exceeds the 

remedial objectives. A moderate rating indicates that the alternative only 

partially promotes the intent of the criterion; however. the alternative does 

remediate the problem to an acceptable extent even though ft does not meet all 

the remedial objectives. A low rating indicates that the alternative does not 

promote the criterion and/or does not meet the remedial objectives. 

An evaluation of each alternative is contained in Tables 6 and 7. These 

evaluations are based on numerical ratings of each criterion contained in the 

FS (Black & Veatch 1987>. A criterion was subdivided into one or a few 

factors,-which were rated from 1 to· s.· To establish the criterion numerical . . . . . 
rate, numerals assigned to each factor within the criterion were averaged. 

For this report. ratings were assigned as follows: 

Numerical Rating 

" 'II 

~2.00 

2.01-3.99 

1,4.00 
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No. Al lern~t Ive (No. In FS) 
;;:; 

0 d No Action (1) 

Alternative Water Supply/ 
Landfill Cap (3) 

Pump, Treatment, and 
Discharge with Landfill Cap 

a. Off-site Treatment at 
Sewage Treatment 
Plant (2) 

b, On-site Treatment (Air 
Stripping and Carbon 
A4sorptlon (4) 

c. On-site Treatment 
Carbon Adsorption (8) 

d. On-site Treatment 
(Air Stripping) (12) 

TABLE 6 

SUHHARY Of DETAILED EVALUATION OF REMEDIAL ALTERNATIVES 

Cost 01 1000) 

Capita I 

16,423 

17,932 

19,532 

19,266 

18,971 

Present 
Worth 

18,376 

23,418 

22 .717 

23,417 

21,015 

Public 
Health Impacts 

Low 

High 

High 

High 

High 

High 

Criterion 

Environmental Technical 
Impacts Feaslblllty 

low N/A 

Moderate High 

High Moderate 

Htgh Moderate 

Htgh. Moderate 

High Moderate 

Institutional Coaaunlty 
Requlr,i11en~s Concerns 

low Low 

High High 

High Htgh 

High High 

High High 

High Htgh 



Cr1ter1on 

Campliance w1th ARARs 

RedUct1on of Toxicity. 
Hobt11ty. Vol..-

Short-Term Errecttveness 

Long-Tena Erfecttveness 

Implementab11ity 

Cost (See Table 6) 

:0111runity Acceptance 

State Acceptance 

Overall Protection of 
Human Health and the 
Environment 

TABLE 7 

SECTION 121(b) (1) (A-G) FACTORS 

low 

low 

lOW 

low 

NIA 

Low 

Low 

LOW 

" '\\ 

2 

Moderate 

Moderate 

H1gh 

Moderate 

High 

Moderate 

Moderate 

Moderate 
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H1gh H1gh 

Htgh H1gh 

Moderate ·Hoderat_e 

H1gh H1gh 

Moderate Moderate 

High High 

High High 

High High 

le 3d 

High High 

H1gh High 

Moderate Moderate 

H1gh H1gh 

Moderate Moderate 

High High 

High Moderate 

High . High 
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c. Results of Detailed Evaluation of Remedial Alternatives 

This section presents a sunvnary of the detailed evaluation of the 

remedial alternatives in terms of costs, public health impacts, environmental 

impacts, technical feasibtltty, institutional requirements, and conununtty· 

concerns. A sunmary of these items is presented in Table 6 according to 1985 

RI/FS Guidance Factors <EPA 1985> and an evaluation of the remedial 

alternatives according to the Section 121<bH1HA-G) factors is shown in 

Table 7. 

Non-cost Evaluation 

As shown in Table 6, Alternatives 2, 3a, 3b, 3c, and 3d all had four high 

ratings and one moderate rating. Therefore, they would be judged comparable 

alternatives under this system of ~ating criteria. However, evaluating 

alternatives using gui~ance from Section l21Cb)Cl>CA-G> factors reveals some 

differences <Table 7). The <A-G) factors are used to assess alternative 

remedial actions for permanent solutions and to assess alternative treatment 

technologies that yield a permanent and significant decrease in the toxicity, 

mobility, or volume of the hazardous substance, pollutant, or contaminant. 

Alternatives 3a, 3b, and 3c, have six high ratings and two moderate ratings. 

Alternative 3d has five high ratings and three moderate ratings. Alternative 

2 has only two high ratings and six moderate ratings. It is clear that 

Alternatives 3a through 3c would be considered superior to to the other 

alternatives. 
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Cost Summary and Sensitivity Analysis 

Cost estimates prepared for each altern~tive involved approximation, 

assumptions, estimations, interpretations, and engineering judgment. To 

provide some indication of sensitivity of the costs to changes in key 

parameters, a sensitivity analysis was performed. 

The cost of closing the landfill is the major cost for all the ....... ~-

alternatives under considerat1on,--and is the same for each. The treatment 

process cost could be the most variable because alternatives would not yield 

the same influent concentrations. To evaluate the impact that changes in 

concentration would have on carbon adsorption treatment costs, concentrations· 

of oo and three times the predicted value were analyzed. The carbon 

adsorption unit cost was chosen for analysis on the basis of its potential 

impact on overall treatment cost estimates of Alternatives 3b and 3c. When 

the concentration of contaminants 1n the waste stream is doubled, the carbon 

usage <cost> ·will increase by approximately 1.5 times. The total cost for 

Alternative 3b would increase 3.8 percent while the total cost for Alternative 

3c would increase 6.8 percent. For the case when the contaminant 

concentrations are tripled, the carbon cost will approximately double. The 

total cost for Alternative 3b would increase 7.3 percent while the total cost 

for Alternative 3c would increase 9.7 percent. 
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VI. SELECTED REMEDIAL ALTERNATIVE ( No. 3) 

A. Description of Selected Remedy 

The selected remedy includes a landfill cap and gas extraction-system to 

control the source. and a ground water extraction and treatment system to 

control migration of the plume. All extracted water will be treated to 

spec1f1c performance standards, monitored to ensure compliance and will be 

properly discharged. The Tacoma water supply system will be expanded to 

assure sufficient water ts available should any water supply <public or 

private> become contaminated from the landfill. The remedy also includes a 

closure schedule for operation of the landfill. 

The remedy is designed to: 

o. Prevent further migration of the plume via the ground water 

extraction-treatment system. 

·o Reduce the production of leachate by placing constraints on site 

operations and by properly grading and capping the landfill. 

o Eliminate off-site gas migration through the gas extraction system. 

o Further protect public health and the environment via monitoring of 

" groundwater, surface water, gas probes, air emissions, and 

provision of alternate water supplies where necessary. 
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Management of Migration 

Migrati~n control will be achieved through a ground water extraction and 

treatment system, and a system or method to confirm performance. Activities 

necessary to develop those systems shall be conducte~ during remedial design. 

Hells for this system will be placed within and, if necessary. downgradient to 

contain the plume. Containment is defined as controlling the plume and 

preventing the spread of contamination. The goal of the containment syste~. is 

to prevent any further degradation of existing water quality beyond the 

boundaries of the existing plume. The extraction wells should be designed to 

achieve this objective. The existence of the gradient reversal due to pumping 

by the city of Tacoma wellfield. local effects from pumping the Fircrest 

wells. or monitoring results at the landfill may result in the need for 

extraction wells at locations other than those identified in the feasibility 

study. Min1~um flows as required by WAC 173-512 shall be ma1.ntained. in Leach 

and Flett Creeks. 

The treatment process shall be permanent and shall effectively reduce the 

toxicity, mobility, and volume of contaminants. It shall also employ all 

known, available, and reasonable methods to treat the contaminated .. ground 

water, and to prevent the spread of contamination. Discharge of treated 

ground water may be to either Leach Creek. Flett Creek, or the sanitary sewer. 

If the discharge is to either leach Creek or Flett Creek, the effluent 

must meet or exceed maximum contaminant levels (MCLs) developed pursuant to 

the Safe Drinking Water Act or meet the chronic fTesh water criteria as set 

forth in EPA's Quality Criteria for Water, 1986 <EPA 440/5-86-001), whichever 
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is more stringent. Both of these creeks have existing water rights on them, 

although they are closed to further appropriation by HAC 173-512. In 

addition, both creeks support anadromous salmonid runs. 

Most of the contaminants found at the Tacoma Landfill do not currently 

have HCLs. For the voes listed in Table 3, and for metals tn the groundwater, 

which EPA and Ecology have not established treatment levels, a methodology for 

determining the appropriate discharge limits has been established. If no MCL 

has been established for a contaminant~ the ambient water quality criteria 

<WQC> for protection of human health for water and fish ingestion wfll be 

used. If the value for protection of fish (the chrontc fresh water criteria) 

is lower than the value for protection of human health, the lower value will 

be applied. If there are no WQC at all, then additional guidance documents, 

such as Health Advisories from EPA's Office of D~inking Water or any 

appropriate toxicological profiles. will be us~d to develQp treatment levels. · 

These treatment-levels must be reviewed and approved by both Ecology and EPA 

prior to their use. This methodology will be used- to set performance levels 

for any other contaminants identified in the groundwater and traceable to the 

l andf i 11 . 

For six of the volatile organic compounds listed in Table 8, appropriate 

treatment levels have been identified. These are based on Safe Drinking Hater 

Act MCLs or ambient HQC. In the absence of an MCL or ambient HQC, EPA Region 

10 conducted a risk assessment of the chemical and provided an appropriate 

treatment goal for, the protection of public health, welfare and the 
" 'II 

environment. These goals are listed in column three of Table 8 and will be 

used as performance goals for the treatment system. In addition, the effluent 
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TABLE 8 

PERFORMANCE LEVELS FOR TREATMENT SYSI'EM 

DISCHARGE TO SURFACE WATER 

TACOMA LANDFILL 

Cug/L> 

1. 

Safe 
Drinking 
Hater Act Water Quality Criteria 

EPA 
Reg:-10 

Constituent MCL 

Benzene 5 
Chloroethane 
1,1-dfchloroethane 
1,2-dichloroethane 5 
Ethyl benzene 
Methylene chloride 
Toluene 
1,1,1-trichloroethane 200 
V1nyl chloride 2 
Xyle~es 

Water andCl> Chron1cCZ> 
Fish Fresh water 

0.66* 53 

0.94* 20,000 
1,400 320 

14 175 
18,400 

Risk.CJ) 
Assess. 

20 
20 

S* 

10 

( 1) EPA Quality Criteria for Water, 1986 EPA 440/5-86-001, for water and 
fish ingestion by humans. 

(2) 

(3) 

.,, 

Chronic fresh water criteria for protection of aquatic life. 
Where no values for chronic exposure were available, the acute 
values were divided by 100. 

Based on EPA Region 10 Risk Assessment. 

Values presented for carcinogens are at the 10-6 risk level . 

" •11 
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1, 

must meet water qual\ty standards as set forth \n 173-201 <Water Quality 

Standards for Waters of the State of Washington). 

If the option of discharge to the sanitary sewer is chosen, it must be 

consistent with discharge limitations as defined by WAC 173-216 <State Waste 

Discharge Program> and must meet pre-treatment regulations (City of Tacoma 

Code, Chapter 12.08), as revised for operation of the secondary sewage 

treatment plant. 

Any treatment system which results in contaminant air emissions shall be 

designed to address appropriate ambient air quality values as determined by 

Ecology's Draft New Source Review Guidelines for Toxic Air Contaminants. 

<September 1986, or as revised). In. a~d1tion, the Puget Sound Air Pollution 

Control Authority CPSAPCA> has made the determination that all new sources 

shall use Best Avai_labl~ Control T~chnology <'3-'CT>. This also will be a 

requirement of the treatment system design. BACT may involve a different 

technology for different contaminants. 

The extraction and treatment system can be shut off when water quality 

within the plume, outside the compliance boundary (defined by HAC 173-304 as 

the edge of the filled area), consistently meets or exceeds drinking water 

standards, or previously established and approved health-based criteria. In 

addition to meeting health-based criteria, potential impacts to public and 

private water supplies and to Leach Creek must be considered in the decision 

to shut off the system. Ecology and EPA will reevaluate tHe implemented 
,., 

system every fiv·e years to assure that it is working properly and to propose 

any modifications that could facilitate the cleanup of the groundwater. 
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Source Control 

Source control measures consist of constructing a cap on the landfill to 

minimize inf11tration and maximize run-off. Unlined areas of the landfill 

will be capped as soon as possible. WAC 173-304 defines the minimum 

requirements for a cap on a municipal landfill. A more stringent cap will be 

required unless further analysis of the cap. to be provided during remedial 

design. shows that a significant reduction in leachate volume o~•:-toxicity 

'wOuld not be achieved. 

Increased run-off due to the construction of the cap will be routed off 

· the landfill to reduce infiltration. The·slope of the cap and construction·of 

drainage structures )fill -be consistent with WAC 173-304. The run-off collected 

from the landfill will be dir~cted to the appropriate storm or sanitary 

sewers. consistent with- local storm drainage ordi"nances or pre~tr~atmen-t 

regulations. The storm drainage plan. prepared as part.of the remedial 

design. will determine and minimize any downstream increases in peak flow. 

The Minimum Functional Standards (MFS) (WAC 173-304) prohibit filling in 

unlined areas after November 1989. These standards contain specJfic liner 

requirements which will apply to all municipal landfills by this date. 

Compliance with Minimum Functional Standards is determined by TPCHD, in 

accordance with Ecology review. Insufficient information has been received by 

Ecology and TPCHD to evaluate compliance of the liner installation with 

Minimum Functio~al Standard requirements. If the liner is determined not to 

be in compliance, a variance will be required from TPCHD to operate the 

Central Area Pit. 
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ClTY CLERK CONiRACT / AGREEMENT NO. ~ ., 
In the 1nterim, the City has identified several unlined areas which need 

to be filled to meet minimum slope requirements in WAC 173-304. Addi:icnal 

f1111n~ in the~~ areas will be kept to the minimum required to meet ~le final 

grade requirements of the Minimum Functional Standards. _The C1ty pldns to 

develop an unfilled area of the landfill (North Borrow Pit) for future waste 

disposal. Filling of this or other previously unused areas will require a 

liner consistent with WAC 173-304. 

Should a variance be needed and granted, the Central Area Pit will be 

brought up to final grade in accordance with the Operations and Closure Plan 

to minimize leachate production. Leachate head wells will be 1nstalled in the 

waste tn the Central Area to assure that the leachate head requirements of WAC 

173-304 are being met. Ecology and EPA will identify and approve of the 

appropriate number of leachate head wells dur1ng the Remedial Design phase. 

MFS requires operating landfills to submit an operating plan by October 

1987. A schedule for closure of the landfill under HAC 173-304 is considered 

part of the remedial action at this site. The schedule, developed ~s part of 

the required Operations and Closure Plan, will address various wast~ reduction 

measures and develop contingency plans if these measures do not produ-ce the 

expected results. The contingency plans will include specific dates For 

beginning the process to site another municipal solid waste disposal Facility 

to serve the City of Tacoma. Waste reduction measures to be considered 

include. but are not limited to: 

I\ ,,, 
o increased recycling including a program to exclude hazardous ~dste 

from the landfill 
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o incineration of the light fraction of shredded waste at the Tacoma 

C1ty Light Cogenerat1on plant 

o pyrolysis of the heavy fraction of shredded waste at an on-site 

facility 

Several utilities pass through the site. The Operations and Closure Plan 

will provide for rerouting these utilities around the site or developing a 

testing and maintenance program that will ensure their long-term integrity 

without interfering with the selected remedy. 

The production of methane gas at the landfill is being addressed thr-ough 

the installation of a gas extraction system and is being monitored using a 

series of gas probes installed around the landfill. The gas collected by the 

extraction system is burned by the combusters. which meet PSAPCA's BACT . . 

requirements. Any future expansion of this system will be required to comply 

with these requirements. Additional gas probes will be installed in the 

surrounding neigJ:Jborhoods to verify that the extraction system is preventing 

off-site gas migration. If significant concentrations of gas are found in the 

soils·off-site. further gas extraction wells may have to be installed to 

collect and control these methane sources. 

Because landfill gas is warmer than the ambient air, condensate collects 

in the gas collection line. This condensate is currently allowed to drain 

back into the lanffill. Condensate from the flare station is collected and 

discharged to the sanitary sewer. As part of the remedial design, the 

41 

00000137 



quantity and quality of these condensates will be dete~mined. If significant 

concentrations or volume of condensates are found, the condensate shall be 

collected and treated appropriately. Source monitoring of the gas burners and 

the treatment plant system will be required. 

Monitoring 

Ground water monitoring wells shall be tnstalled in locations appropr}ate 

for obtaining the following information: 

o determine if the ground water extraction system is preventing the 

spread of the contaminant plume 

o determine the extent of plume migration to the east of the site 

o 1dent1fy any potential impacts to Lea.ch Creek and the Fircrest wel 1 

system 

o ensure there is no dense phase plume migrating away from the site in 

the deepest zones of the aquifer. 

Ecology and EPA will review and approve of the number and location of the 

groundwater monitoring wells during the Remedial Design phase of the cleanup 

program. 

I\ 
'II 

Leach Creek will be monitored for both water quality and quantity. Other 

surface waters acting as receiving waters for either the groundwater 
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extraction system or the surface drainage system will be monitored for water 

quality. Effluent from the treatment system will also be monitored to assure 

that discharge limitations are not exceeded. The nature and extent of the 

monitoring program. including bioassays, will be developed during the Remedial 

Design phase of the cleanup program. 

At a minimum. the private wells in the path of the plume will continue to 

be monitored on a quarterly basts. Fircrest wells will be sampl~d monthly. 

Any well. public or private. which becomes contaminated due to the landfill 

will be replaced and water will be supplied from existing Ctty of Tacoma water 

supply systems. If EPA and Ecology make a determination that any well ts in 

danger of exceeding an MCL. or a contaminant level based on an EPA risk 

assessment, connection to Tacoma's municfpal water supply will be required. 

Aesthetic quality will also be a consideration in making this determination. 

Tacoma, in cooperation with the Town of f\rcrest. and P1erce County, will 

pursue the establishment of an ordinance, or other suitable methodology, to 

restrict drilling of water supply wells in an area from Tyler Street to Leach 

Creek; and from Center Street to approximately South 56th Street. 

B. Statutory Determinations 

The selected remedy meets all statutory requirements for the overall 

protection of human health and the environment. The groundwater extraction 

system wi 11 remov.~ contaminated groundwater mi grating from the l andfi 11 and 

prevent contamination from spreading in the aquifer. The movement of 

contamination to nearby Leach Creek should be prevented by groundwater 
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· pumping. Treatment of the extracted water will be designed to reduce the 

toxicity, mobtltty and volume of contaminants and prevent them from returning 

to the groundwater or surface water environment. Nearby residents affected by 

contaminated groundwater, or by low water volume or flow as a result of the 

operation of the extraction-treatment system, will be connected to Tacoma"s 

municipal water system. 

The selected remedy must also meet all Applicable or Relevant and 

Appropriate Requirements CARARs> and should address those items listed in the 

To Be-considered category. These are listed and their application is briefly 

described 1n Attachment A. 

The laws and tegulations of concern include but are not limited to the 

following: 

1. Resource Conservation and Recovery Act CRCRA; 42 USC 6901)~ RCRA 

regulations (40 CFR 261 to 280>, Hashington State Dangerous Haste 

Regulations (HAC 173-303 and 70.105 RCH>. and Washington State 

Minimal Functional Standards for Solid Haste Handling (WAC 173-304 

and 70.95 RCW). 

Groundwater protection requirements of RCRA and Washington 

State Dangerous Haste Regulations will be attained by 

installation of the landfill cap to minimize leachate 

production, and operation of the groundwater extraction wells , . . ,, 
to remove contaminated groundwater. The selected remedy 

prevents further spread of gr~undwater contamination and 
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constitutes a Corrective Action Program as specified in 40 CFR 

264.100 and WAC 173-303-645(11). Closure of the Tacoma 

Landfill to State Minimum Functional Standards will be 

evaluated to ensure consistency with RCRA landfill closure 

standards. 

2. Safe Drinking Hater Act (42 USC 300), and Primary Drinking Hater 

Standards (40 CFR 141). 

Groundwater will meet maximum contamination levels CMCLs> and 

appropriate health-based standards as the contaminated plume is 
. 

removed and leachate generation is minimized. The selected 

remedy will prevent exposing the public to contaminated 

drinking water by.monitoring _residential wells for·MCLs and· 

connecting the house to Tacoma's municipal water supply whe.n 

conditions require it. Any affected public water supplies also 

will be connected to city water. Therefore, by monitoring, 

providing an alternate drinking water supply, 4nd restricting 

groundwater use < unti 1. the a.qui fer no longer exceeds these 

levels) in the area, the selected remedy will meet the 

requirements of these regulations. 

000001-J l 
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3. Clean Air Act (72 use 7401>. 

If an airstripping system 1s used, concentrations of 

contaminants 1n the air stripper off-gases will be required to 

meet the requirements of the Clean Air Act. The flares for the 

methane gas extraction system must also meet the requirements 

of the· Clean Air Act. 

4. Clean Water Act C33 USC 1251>, National Pollution Dischurge 

Elimination System CNPOES; 40 CFR 122), NPOES Permit Program CWAC 

173-220), and Water Pollution Control Act CRCW 90-48). 

The selected remedy treats the extracted water to meet MCLs, 

health-based standards, or Water Quality Criteria prior ~o 

d1scharge. Therefore, there will be no adverse impact on 

surface waters resulting from discharge of treated groundwater, 

and the requirements of these regulations will be attained. 

The landfill cap will re~uce leachate generation an~ therefore 

reduce the impact on groundwater. Storm drainage will be 

collected and diicharged either to existing storm sewers or to 

surface waters. Contaminated storm water runoff will meet 

pre-treatment regulations and will be discharged to the 

sanitary sewer. Groundwater extraction and treatment will 

further reduce the contaminant plume. Other substant4ve 
"·I 

aspects of the NPDES Permit System will be met during the 

design phase, although no permit is actually required. 
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Although on-site remedial work. does not require a permit, the 

substant1 ve requirements of any app 11 cab 1 e permit wi l1 be met. 

Federal, state, or local permits which are required for 

off-site activities will be obtained. 

5. Rules and Regulations of the State Board of Kealth Regarding Public 

Hater Systems (WAC 248-54>. 

The selected remedy provides standards for connection to an 

alternative drink.1_ng water supply for all residents who require 

these supplies in conformance with these regulations. 

6. Protection of Hi~hdrawal Facilities Associated with Groundwater 

Rights <WAC 173-150}. 

This regulation protects water rights both in terms of water 

quality and q.uantity. Groundwater quality will reach levels 

1 ess than MCLs; therefore the selected remedy compll es with 

that portion of the regulation. The other portion of the 

regulation requires that surrounding wells not be deprived of 

their water supply due to other groundwater removal actions. 

Alternative water supplies will be made available to all 

f'.'.~Sidents affected by groundwater removal ·actions to meet the 

requirements of this regulation. 
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7. H1n1mum Functional Standards for Landfills (HAC 173-314 and 70.95 

ROD. 

The technology to be applied to remediate the landfill at a 

minimum will meet the Washington state standards for ongoing 

1andf111 operaticins, closure, capping, leachate containment. 

and methane control. · 

8. Hazardous Haste Cleanup Act (70.1058 RCH>. 

The selected remedy will be the cleanup standards established 

by. th1 s act. 

The selected rem_edy mee~s the SARA preference for permanent -solutions to 

the maximum extent practicable. Treatment technologies are used as a 

. principal element of the remedy and they will effectively reduce the toxicity, 

mobility, and volume of the contaminants permanently. Connection of 

residents, as required, to the Tacoma municipal water water supply is also 

considered a long-tsrm solution. 

The selected remedy meets all objectives of remedial action in that it 

provides a safe water supply and therefore protects public health, provides a 

permanent solution with moderately frequent maintenance, protects the 

environment to the maximum extent practicable, and reduces toxicity, mobility, 

or volume as a principle element of treatment. The selected remedy meets tfi<, 

requirement of cost-effectiveness. 
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VII. ENFORCEMENT 

On June Z7, 1986, Tacoma assumed responsibility for conducting the RI/FS 

under a Response Order on Consent issued by Ecology. The remedial action 1s 

anticipated to be accomplished voluntarily by the responsible parties. EPA 

and Ecology intend to start a negotia~ion period after the signing of the 

Record of Decision and will ensure that the remedial action proceeds. 

Finally. EPA and Ecology are still considering the poss1btltty of identifying 

additional parties who may be potentially responsible for conditions at the 

site. Other than the June 27, 1986 Consent Order, there has never been any 

enforcement action taken by the regulatory agencies (i.e .• EPA or Ecology) 

regarding the Tacoma Landfill site. If the responsible parties decline to 

implement the selected remedy as described tn the Record of Decision, however, 

EPA.and Ecology will seek appropriate enforcement action. 
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VIII COMMUNITY RELATIONS 

Community relations activities.conducted at the Tacoma Landfill site to 

date include the following: 

o In 1983, the Tacoma landfill was included as part of the South 

Tacoma Channel site on the National Priorities List under 

Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 (CERCLA). 

o In May 1985, Ecology and Black & Veatch began Remedial Investigation 

C RI) Phase I. 

o In December 1985, Ecology and Black & Veatch began implementing the 

RI Project Work Plan and Sampling Plan Phase I. 

o In 1985, a community relations plan was developed by Black & Veatch 

~nd Hall and Associates for Ecology. 

o From May 1985 to the present, the City of Tacoma maintained 

correspondence with interested local residents and well owners by 

providing notification of quarterly sampling and outlining 

analytical results. 
r, 
'II 

o In May 1986, the City o~ Tacoma issued a fact sheet discussing 

management of methane gas at the landfill. 
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o On May 13, 1986, U.S. EPA, fn cooperation with the C1ty of Tacoma 

and Ecology, conducted a public meeting to discuss well water 

qua11ty of private wells surrounding the landfill. 

o In July 1986, the City of Tacoma issued a press release and letter 

to residents d1scussfng background and scope of the RI. 

o In July 1986, the City of Tacoma and Ecology signed a consent 

agreement establishing guidelines for the RI/FS. · 

o In August 1986, the City of Tacoma began sampling 13 private wells 

located near the landfill. 

o In February 1987, the Phase I Sampling Plan, Phase II Sampling Plan 

and.Phase I RI Report were completed and made availabl~ to the 

pub 11 c through Tacoma C_i ty and County 1 i brari es.· 

o On April 16, 1987, Ecology, in cooperation with the City of Tacoma 

and EPA , conducted a public meeting and provided a fact sheet 

discussing progress of the RI/FS. 

o In January, 1988 a public notice was published in the Tacoma News 

Tribune announcing the availability of the RI and FS Reports and a 

public meeting to be held February 11, 1988. 
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o On February 11,1988, Ecology. in cooperation with EPA and the Ctty 

of Tacoma. conducted a public meeting ·to discuss alternatives for 

cleaning up the groundwater and controlling methane gas at the 

landfill, including the agencies' preferred plan. 

o From February 4 through March 4, 1988. public comments on the RI/FS 

were accepted and documented. 

o In February and March 1988 the the Responsiveness Summary and Record 

of Decision .were written. 

" 'II 
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APPENDIX A 

APPLICABLE OR RELEVANT AND.APPROPRIATE REQUIREMENTS 

A. FEDERAL LAWS AND REGULATIONS 

o Resource Conservation and Recovery Act CRCRA> (42 USC 6901), 

Subtitle C: 

Protection of groundwater (40 CFR 264, Subpart F) Closure and 

post-closure of landfills (40 CFR 264, Subpart G> [Note: These 

are ·admfnfstered by Ecology under Dangerous Haste Regulations, 

WAC 173-303] 

o Safe Drinking Water Act CSWOW) (42 USC 300): 

Drinking Water Standards (40 CFR 141). Enforceable Maximum 

Contaminant Levels <MCLs). Which are relevant and appropriate 

at this site. [NOTE: This ls administered by the Department of 

Social and Health Services under WAC 248-54-175 for public 

water supplies] 

o Clean Water Act (CWA) <33 USC 1251): 
" 'II 

National Pollutant Discharge Elimination System <NP0ES) (40 CFR 
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122> (Note: NPOES program 1s administered by Ecology under WAC 

173-220] 

Hater Quality Cr-1teria <EPA440/5-86-001) • 

. o Clean Air Act <CAA> (72 USC 7401): 

National Emission Standards for Hazardous Afr Pollutants 

CNESHAPS> (Note: NESHAPS Program is administered by Ecology 

and Puget Sound Air Pollution Control Agency under WAC 173-403]. 

o OSHA 29 CFR 1910: 

governs worker safety at hazardous waste sites. 
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B. WASHINGTON SI'ATE LAWS. AND REGULATIONS 

o Dangerous waste Regulations, WAC 173-303: established standards for 

handling and disposal of hazardous waste. 

o Minimum Functional Standards for Solid Haste Handling, 70.95 RCW and 

HAC 173-304: requirements for operation and closure of solid waste 

disposal facilities. 

o Hazardous Waste Cleanup·. Chapter 70. 1058 RCW: standards for the 

cleanup of hazardous waste sites. 

o Hater Quality Standards for Waters of the State of Washington, WAC 

173-201: Standards for discharge to Flett Creek, or Leach Creek, or 

· surface waters of the state. 

o Submission of Plans and Reports for Construction of Wastewater 

Facilities, WAC 173-240: standards for the design, operation and 

maintenance of waste water treatment systems. 

o National Pollutant Discharge Elimination System Permit Program, WAC 

173-220: Discharge limitations if treated water is discharged into 

surface waters. 

o Underground Injection Control Program, WAC 173-218: discharge ... 
•11 

standards for reinjection of treated water into the ground .. 
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o State Haste Discharge Permit Program, HAC 173-216: Stan.dards for 

the d1 scharge to the sanitary sewer or groundwater <except ._by 

injection>. 

o Washington Clear Air Act. RCW 70.94: applicable for dfschargin·g 

pollutants into the atmosphere from a new source. 

o General Regulations for Afr Pollution Sources, HAC 173-400. 

o Implementation of Regulations for Afr Contaminant Sources, HAC 

173-403. 

o Emission Standards and Controls for Sources Emitting Volatile 

Organ i c Compounds , WAC 173..;490-. 

o Instream Resources Protection Program - Chambers-Clover Creeks 

Basin, WAC 173-512: governs minimum water flow and levels 

requirements. 

o Protection Associated with Groundwater Rights. WAC 173-150-100: 

applicable to activities that would degrade water quality. 

o Minimum Standards for Construction and Maintenance of Water Wells, 

HAC 173-160: governs design of extraction and monitoring wells. 

o Water Well Construction Act. RCW 18. 104: provides· for the 

regulation of water well construction. 
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o Hater Pollution Control Act, RCW 90.48: standards for the 

protection of surface water and groundwater. 

o Management of Waters of the State, RCW 90. 54.020:· provides for the 

protection of state water quality~ 
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TO BE CONSIDERED 

o Ecology New Source Review Guidelines for Toxic Air Contaminants in 

the State of Washington, September- 1986. 

o EPA Policy Statement - Groundwater Protection Strategy. 

o Washington Department of Ecology Final Cleanup Policy: (Technical 

memorandum dated July 10, 1984) used for guidance ·in establishing 

cleanup levels. 

o State Hater Code, RCW 90.03 and Hater Rights, RCW 90. 14: estab- -

lishes water rights permits necessary for water withdrawals, 

including groundwater extraction. 

o State Environmental Policy Act <SEPA>, HAC-197-11: covers all 

actions which may have significant environmental impact. 

o State Protection of Upper Aquifer Zones, WAC 173-154: restricts 

activities that would impair senior groundwater rights, including 

water level lowering and water quality degradation. 

o Protection of Withdrawal Facilities Associated with Groundwater 

Rights, WAC 173-150: restricts activities that would impair senior 

grounpwater rights, including water levels lowering and water 

quality degradatjon. 
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-
o C1ty of Tacoma Code. ·chapter 12.08: pre-treatment regulations which 

govern discharge to the sanitary sewet. 

o Pierce County Storm Drainage Ordinance 86-60: provides guideHnes· 

for the report criteria. analysis and design of public and private 

storm drainage systems. 
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APPENDIX B 

RESPONSIVENESS· SUMMARY 

..This community relations responsiveness summary is divided into the 
. 

following sections: 

Section 1.0 

Section 2.0 

Section 3.0 

Overview. This section reviews the U.S. Environmental 

Protection Agency s <EPA> preferred alternative for corrective· 

action, and likely public reaction to this alternative. 

Background on Community Involvement and Concerns. This section 

provides a brief history of community interest and concerns 

raised during remedial planning activities at the Tacoma 

Landfi 11 site. 

Summary of Major Comments Received During the Public Comment 

Period and Agency Resoonses to the Comments. Both written and 

oral comments are categorized by relevant topics. EPA's 

responses to these major comments are also provided .. 

,., 
'II 
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Section 4.0 Remaining Concerns. This section describes remaining community 

concerns that EPA and Ecology should·consider in cond~cting the 

remedial design and remedial action at the Tacoma Landfill site. 

Community relations activities conducted during remedial response 

act1v1t1es at the Tacoma Landfill site are listed 1n Attachment A to this 

summary. 
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1.0 -oVERVIEW 

The City of Tacoma, under a Response Order on Consent issued by the 

Washington State Department of Ecology, completed a Remedial 

Investigation/Feasibility Study <RI/FS> for the Tacoma Landftll site, located 

so~th of Tacoma, Washington. From 1960 through the 1980s, the landfill has 

received refuse and garbage from the city's collection service. Hazardous 

materials were part of the refuse. Contaminants were discovered in nearby 

drinking water wells at levels high enough to cause public health concerns. 

The cleanup alternative recommended by Ecology to EPA, was to intercept the 

advance of contaminants by extracting the contaminated water, treating it, and 

discharging the cleaned water. This alternative is described in more detail 

in the Fea~ibility Study <Chapter 4; Black & Veatch 1987> and in the Selected 

Remedial Alternative section of the Record of Decision <Section VI>. 

In this summary. concerns of the local community about problems at the 

site. the recommended cleanup alternative. and the study process itself are 

described. Public comment also indicates that residents hope the cleanup wi11 

be as quick and thorough as possible, and not raise additional problems 

through Its implementation. Only one potentially responsible party, the City 

of Tacoma. has been Identified to date although an Investigation to Identify 

others has been Initiated. The identified responsible parties will share 

cleanup costs. Residents are concerned about the funding to perform the 
... 
'II 

cleanup and any adverse impact uoon refuse collection rates. 
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2.0 BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS 

Community interest in the Tacoma Landfill began as early as 1968 when 

local residents complained of poor water quality in their private wells. This 

condition continued throughout the 1970s. The residents are currently 

concerned about leachate from the landfill contaminating their private wells, 

and methane gas entering their homes. 

Early in the Remedial Investigation/Feas1bil1ty ·study CRI/FS> process 

(1985), Hall and Associates interviewed local residents and government 

officials and compiled a list of community concerns regarding the landfill. 

The following is a compilation of community concerns in 1985·: 

o La.ck. of inte_rest ·a.nd unwillingness to prov.ide water testing by the 

public health agency. 

o Lack of candor by government officials, particularly relating to 

contamination of wells in University Place during the late 1970s. 

o Quality of drinking water. 

o Health of small children in the neighborhood and recent miscarriages. 

o Cost oftreplacing private wells and connecting residences to the 

city's water system. 
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0 Inconvenience associated with using bottled water 

o Need to be kept informed of landfill related activities. 

The C1ty of Tacoma and Ecology developed a community relations plan tn an 

effort to keep the public informed of RI/FS activities. The City of Tacoma 

has addressed public concerns by holding meetings with residents to discuss 

RI/FS activities and publtc health concerns. Attachment A summarizes the 

cormnunity relations activities conducted at the South Tacoma Landfill. The 

following is a record of tnose activities: 

1) In 1968. the City of Tacoma Department of Public Horks began 

receiving complaints of contamination of the Home Builder's Association well, 

located at South 40th and Orchard Streets. 

Actions: The City of Tacoma conducted a chemical analysis of the we11 

water. Results revealed the water contained a high iron content. was 

df~colored, and had a slight odor. The city installed a leachate 

collection system comprised of a gravel drain and dike. The dike 

diverted leachate flow. to the drain that discharged to a perforated 

manhole connected to the city sewer system. An additional cover placed 

over the fill promoted surface water drainage, inhibited infiltration of 

water, and reduced leachate production. The Home Builder's Association 

was eventually connected to the city's water system. 

,., .,, 

2) In the late 1970s, wells owned by the University Place Water Company 

located west of the landfill. were found to contain elevated levels of iron 

and manganese. Residents complained of unappealing water taste, color, and 

.odor. 
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Actions: An 1nvestigatton conducted by Ecology indicated .that welt 

water contaatnation could have resulted from surface water or groundwater 

from the landfill, or from water migration through matertat containing 

high levels of iron and manganese. Residents served by ·these welts were 

eventually connected to the city's water system and these welts have. not 

yet been abandoned in accordance with State requirements. 

3) In 1985, prtor to the RI, groundwater samples were collected from 

wells near the landf111 and analyzed for U.S. EPA priority pollutant volatile 

organic compounds . Four private wells located in the vicintty of the landfill 

were found to contain priority pol lutant volatile organic compounds. 

Actions: In June 1985, vinyl chloride was detected tn the 

6)1 6) swell and they wer:e connected ·to the city's water. system. -----
Vinyl chloride was detected 1n the 6)(6) •s well and they were ----
connected to the ct ty• s water system 1 n. June 1986 . At though vt nyl. 

chloride was not detected i n the remai ning two wells <:those of the 

{6f(6 and (t>f(6 r esidence s> . the ci t y suppl i ed t hese 

residences with bott 1 ed water for dr t nk i ng . The 6)(6) · and ------
{6,{6 residences were later connec t ed to t he c1ty's wa t er system In 

October and December 1986. r espectivel y. In 1987 , the (6)1 6) and {6){6 ---
residences were connected to the city's water system because vinyl 

chloride contaminated their wells . 
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4) Early tn 1986, local citizens were becoming concerned about the 

quality of water from their private wells. 

Actions: Ecology, in cooperation with the City of Tacoma and EPA, 

9 conducted a public meettng on May 13, 1986 to discuss affects of 

potential leachate migration to private wells. The meeting was open 

exclusively to private well owners. Twenty citizens and ten city, state. 

and federal representatives attended. At this time, Black & Veatch was 

still acting as a consultant for Ecology. A description and history of 

the site was outlined, the affects of methane gas migration were 

discussed, and an agenda and fact sheet were distributed. 

S> In May 1986, local residents voiced concern about lateral methane 

gas migration at the Ctty of Tacoma muntcfpa_l landftll. 

Actions: The.city hired a consultant (Mandeville Associates) to 

investigate gas production and the extent of off-site ~igration prior to 

the release incident. The city conducted field surveys using portable 

explosimeters and found methane gas had migrated beyond the landfill 

boundaries. As a result of these findings, a gas extraction system 

comprised of 128 gas extraction wells with gas probes at 66 locations was 

installed. Initial efforts focused on controlling gas in businesses 

located southwest of the site. A flare station with permanent flares was 

installed i~1 November 1986. The city implemented a gas monitoring 

program for structures surrounding the landfill. Both ambient and point 

sources were measured. 
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6) As early as 1983, local residents were voicing concerns about 

potential groundwater contamination from leachate migrating from the landf111. 

Actions: In June 1986, the City of Tacoma, under the direction of· 

Ecology. assumed responsibility for conducting an RI/FS. Quarterly 

groundwater monitoring activities were established to identify hazardous 

contaminants. The city continued contact with specific residents by 

notifying them of sampling dates and reporting analytical results. 

Public involvement 1n landfill issues·-+s maintained by Ecology conducting 

public meeting·s and providing fact sheets on recent landfill activities 

and studies. 

7> As the RI progressed in 1987, local citizens continued to voice 

concerns and questions. 

Actions: Ecology, in cooperation with the Cfty of Tacoma and EPA. 

con~ucted a public meeting on April 16, 1987 to discuss the progress of 

the RI/FS. Groundwater well monitor;ng procedures and analytic results 

were addressed. At that time, three to four residences had been 

connected to the city's water supply.· Methane gas migration and 

monitoring were discussed. Or. Branchflower, a consultant to the City of 

Tacoma, discussed risk assessment at the landfill site. Black & Veatch, 

acting as consultants to the city, provided graphical representation of 

well locations and migration pathways. An agenda and fact· sheet were 

distributed. 1' 
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8) After the RI/FS was made publtc tn February 1988. citizens had 

concerns and unanswered questtons. 

Actions: On February 11. 1988, Ecology, tn cooperation with EPA 

and the Ctty of Tacoma, conducted a publtc meet_ing to discuss 

remedial alternatives for cleantng up leachate and methane gas at 

the landfill. Questions relating to the RI/FS were answered and 

public comments were recorded. 
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3.0 SUMMARY OF MAJOR COMMENTS RECEIVED DURING THE PUBLIC 

COMMENT PERIOD AND AGENCY RFSPONSF.S TO THE COMMENTS 

The public c01M1ent period was open from February 4 through March 4. 

1988. Ecology held a public meeting in Tacom~ on February 11. 1988 to explain 

the study and the remedial alternatives. Formal comments received at that 

meeting concerned providing an alternate water supply. coordinating plannipg. 

evaluating alternative design options. and implementing new landfill 

operations including recycling and ash disposal. The last comment fs 

considered beyond the scope of the FS. 

Conunents from members of the public, primarily Tacoma area residents. 

regarding the FS report are .sununarized below. Questions were addressed to 

U.S. EPA, Ecology. the Tacoma-Pierce County Health Department <TPCHO>. and 

City-of Tacoma representatives and their consultants. 

FORMAL COMMENTS 

Four participants from the public presented formal comments during the 

public hearing. Those comments are summarized below. 

1) Provision of an alternative ~ater supply for residents whose wells 

have been contaminated regardless of the chosen alternative was a concern of 

one participant.t 



Response: The preferred alternative includes provision of an 

alternate. unthreatened water supply <municipal water> to any resident 

whose water supply is adversely impacted as further describes in the ROD 

by contamination emanating from the landflll. 

Z> -One comment addressed the need to incorporate long-term planning in 

future studies. The speaker noted that seven years ago, many of today's 

problems connected with the landfill were not known and not planned for. 

Another comment addressed the need for more coordination in the planning 

process between the consultants and agencies connected with landfill studies. 

Response: Long term planning of the landfill operation is conducted at 

the local level with assistance and review by the state. Selection of 

the preferred a·l ternati ve under CERCLA/SARA inc 1 uded ·ana 1 ys is of . . . . . . . . 
long-term needs. Long-term planning is part of the studies. Ecology and 

EPA agree that more coordination is·needed and have incorporated this 

into ongoing community relation activities. 

3) Several design options were offered by one participant who felt that 

they should have been considered during the evaluation of remedial 

alternatives. These options are as follows: 

o A~ aeratiq_n facility to remove volatile material from the groundwater. 
•11 

o A system of wells completely encircling the landfill to intercept and 

retrieve contaminated groundwater. 
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o Incorporation of removable pumps and sequencing pumping to optimize 

groundwater retrieval. 

o Discharge of treated groundwater to the Simpson pulp mill or other use 

of treated groundwater as a water supply. 

o Use of extracted methane to produce electricity. 

Response: Ecology and EPA will take note of these suggestions and 

they will be evaluated during the Remedial Design phase as 

appropriate. 

4) A comment was received concerning the potential threat to public 

health caused by heat gene_r.ation from _spontaneous combustion of materials in 

the proposed sealed landfill. Such conditions might lead to an explosion that 

would endanger nearby apartments and their inhabitants. and taxpayers would be 

obligated to pay for the damage. 

Response: The landfill will be continuously monitored so that 

spontaneous combustion problems should not occur. Should a problem 

occur, the landfill has a contingency plan and an emergency response plan 

in place. 
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5) Several comments were received concerning the feasibility of a 

recycling program and landfill operations. 

Response: The subject of the public meeting was cleanup of the 

landf111, not implementation of a recycling program or operation of the 

landf111. However, landfill operations have been addressed in the 

selected remedy. Tacoma will be required to submit an Operations and 

Closure Plan pursuant to State Minimum Functional St~ndards for Landfills 

CWAC 173-304) which wi 11 address waste reduction measures. These 

measures include: increased recycling 1~clud1ng a program to exclude 

hazardous waste from the landfill; incineration of the light fraction of 

shredded waste at the Tacoma C1ty Light Cogeneratton plant and; pyrolysis 

of the heavy fraction of shredded waste at an on-site facility. 

QUFSl'IONS AND COMMENTS 

Questions from the audience as a whole, and responses from the 

appropriate government representative, are summarized below. 

1) The efficacy of the cap was questioned because of the potential for 

prolonging methane gas production. The source of material for the cap was 

questioned. The discharge point for pumped water and the applicable discharge 

standard was requested. Some participants were con~erned that hazardous 

material would r,:,emain in the landfi 11. The adequacy of the design because of 
·\~ 

changing site hydraulic conditions <e.g., drought) and nearby pumping was 

questioned. 
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Response: State regulations require landfills to be capped to limit 

leachate migration, and address any subsequent increase in methane. gas 

migration. An appropriate material will be evaluated for technical merit 

and feasibility and utilized for a cap. Hater d1scharged into the sewer. 

should that treatment option be selected, will be treated before in 

enters the sewer to a level consistent with pre-treatment requirements. 

Water discharged to surface water will be treated to drinking water 

standards, or Hater Quality Criteria ~for fresh water>. whichever ts more 

stringent. For those contaminants for which no dri~kfng water standard 

or Water Quality Criteria exist, a methodology has been established in 

the Record of Decision <ROD> for the Tacoma landfill to establish the 

appropriate treatment levels. These levels will be reviewed and approved 

by EPA and Ecology. The exact point of discharge (sewer or stream> will 

be evaluated during· the Remedial Design phaie-and has not yet been 

determined. A technology to treat the hazardous material remaining in . 

the landfill has not been developed, although removal has been considered 

but ruled out because of the large volume. The preferred alternative is 

be-lieved to be the ·most cost and technically effecti-ve means of dealing 

with the problem. 

Changing hydraulic conditions may impact the configuration of the 

co~taminant plume. However. sufficient monitoring will be done to 

evaluate such a change. The City of Tacoma will be required to contain 

the plume regardless of its location .. 
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• 
2) A number of questions concerned disposal and classification of ash 

from the proposed 1nc1nerator. If ash is classified as non-hazardous, it may 

be placed \n the landfill. 

Response: No hazardous waste will go into the landfill. Disposal of 

ash in the landfill would be contrary to the goal of maintaining the 

landfill for as long as possible because ash would take up space and 

reduce the expected operating. life of the landfill. The state is 
. 

developing an ash regulation to determine if an ash should be classified 

as hazardous or non-hazardous and is also determining the appropriate 

requirements for disposal and monitoring. 

3) Several questions and comments were made concerning operation of the 

Refu!e Derived Fuel Plant <RDF> arid the i~cinerator. 

Response: The purpose of the public meeting was cleanup of the 

landfill. Hhile questions and comments concerning the ROF plant are not 

relevant to the meeting agenda, they are duly noted as a point of public 

interest and concern and passed on to the appropriaf~ agencies. 

4) Methane production within the landfill was questioned by a number of 

participants. Reuse of the southwestern area of the landfill was questioned 

because it mayftaggravate the methane problem. Provisions for the continued 
'II 

methane gas migration to depth should be made. 



Response: It is believed that the gas extraction system will suffi

ciently control methane release throughout the landfill. Seventy-four 

new wells to contain deep methane will be installed by mid April. The 

Selected Remedy has required the placement of off-site probes (shallow 

and deep> to monitor the effectiveness of the system. There will be 

adequate monitoring at the probes and in the neighborhood to ensure the 

system is working appropriately. 

S> Public health. monitoring procedures. and health standards were 

addressed by several members of the audience. The need for expediency in the 

cleanup was noted because of unhealthy conditions in the area. The confidence 

associated with no adverse health effects from the methane gas and water 

pollution was qµestioned. Development of apartments and houses for local 

residents if methane was known .to be a problem was ~lso questioned. Onerous. 

odors have been noted ·in the morning near the landfill. The availability of 

data from monitoring programs and the extent of the methane monitoring program 

was questioned. One participant asked where her well water could analyzed for 

chemicals. Another asked if any microbiological analysis was performed. 

Resoonse: In response to these concerns, the TPCHO responded in the 

meeting with these perspectives: 

Construction standards for recently comp·1 eted apartments and regular 

monitoring increase the confidence that there wi11 be no adverse 

health effects. Concentration of gas measured in houses has not 

approached explosive levels anywhere. The odors come from 



by-products of the rotting garbage, not necessarily from methane 

gas. No adverse· hea 1th effects are caused by these by-products. 

The health department monitors the incidence of disease, and data do 

not 1nd1.cate that landf111 gas is making people sick. All houses 

around the landf111 have been monitored tn the past. Occupants of 

the houses are g1ven the instrument readings ff they wish at least 

once a year. The health department analyzes for all hazardous 

organic compounds in we 11 s downgradi ent of the 1_ andf\ 11 once a 

year. Pr1vate laboratories can provide the same analyses. Only 

total ~o11forms are analyzed for during microbiological monitoring. 

Ecology and EPA perspectives: 

The agencies recognize the need for expediency in implementing the 

c.1 eanup. However, the major exposure pathway is vi a gr_oundwa ter 

wh1ch ts spreading contamination very slowly. Htth the addition of 

the cap, and the completion of the gas extraction system, odor 

problems should be substantially reduced. EPA and Ecology recogniza 

the need for further community education regarding the methane gas 

collection system and monitoring program. 

6) Provision of an alternate water supply for residents whose wells are 

contaminated or become dry because of the groundwater .extraction was a concern 

of two people. One person questioned why discharged water was not peing made 

available to area residents . . ,, 

Response: The preferred alternative contains provisions for an 

unthreatened water supply <e.g., municipal water> for all residents whose 
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wells are contaminated. Stmilar arrangements will be provided for any 

resident whose water volume fs affected by the operation of a groundwater 

extraction system. 

7> The cost of cleanup and the source of funding were addressed by a 

number of people. Increases tn refuse collection fees were also a concern. 

Response: The estimated cost of the preferred alternative is 24 

million dollars. It is expected the customers of the refuse utility may 

~e paying for this expense. Refuse collection fees may be increased by 

the CJty of Tacoma 8-16 percent to provide sufficient funds, or funding 

may be available to offset costs to the City. There is a toxics control 

account available through·Ecology•s Solid and Hazardous Waste Program. 

8) Confidence placed on findings of the RI/FS and ·the need for contingency 

plans were questioned. The comprehensiveness of the studies was also 

questioned. If the preferred alternative fails, will action be taken? 

-
Response: The studies were performed with oversight by Ecology and EPA 

following guidelines provided by EPA <CERCLA). Although 100 percent 

assurance is probably impossible to attain, the consensus of opinion is 

that problems at the site have been identified sufficiently that a 

remedial action (preferred alternative> can be identified. Further work 

needed for design ~ill be completed during the Remedial Design phase. 

Intensive groundwater monitoring and placement of additional wel]s and 

gas probes will provide the necessary information to monitor the 
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effectiveness of the selected remedy. Connection to city water (should a 

problem 1med1ately occur> ts part of the selected remedy. The 
' 

Tacoma-P1erce County Health Department has an action plan for responding 

to elevated methane gas levels (which includes evacuation, if necessary>. 

9) Several questions concerning the site conditions relative to geology 

and hydrology were asked. These questions concerned permeability •. thickness. 

and depth of geologic units underlying. the site. 

Response: The requested information was provided at the meeting and is 

contained in the transcript of the public meeting . 

. JO> There was a ques.tion on why sampling for inorganic constituents in· 

the groundwater was not performed. The effect of seasonal variations upon 

sampling results was also questioned. The speaker noted that a previous study 

had revealed a very dramatic seasonal change during low flow periods. 

Response: Sampling for inorganic constituents <e.g., metals> has been 

conducted. Monitoring wells near the landfill are monitored quarterly, 

allowing for observation of seasonal variations in groundwater 

chemistry. The data collected to date do not indicate such a seasonal 

variation. Low flow periods are normally associated with surface water 

conditions~ The Remedial Investigation was not designed to evaluate 
'II 

conditions and seasonal variation in Leach Creek. 
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11> Written comments concerning a variety of subjects were received at 

the pub 1i c mee.t1 ng from one fndi vi dua 1. The comments concerned a 1 terna ti ve 

design options, the operation of the groundwater extraction and treatment 

system, use of discharged water as a water supply, public health, and 

recycling of materials in refuse. 

Response: The majority of these comments have been addressed in 

previous responses since they were presented orally at the meeting. 

Those conunents concerning recycling of materials ordinarily disposed of 

at the landfill are not within the scope of the RI/FS, and therefore are 

not relevant to the final cleanup of the landfill. 

· 12> Written comment was submitted. during the designated commeAt period 

by the National Oceanic and Atmospheric Adminfstration·<NOAA>. The comments 

focused on concern that the freshwater environment·of Leach Creek. could be 

impacted, and should be evaluated by bioassay and benthos sampling. 

Response: Since there are existing water rights for domestic use of 

Leach Creek, the selected remedy has set standards to minimize 

degradation. Ecological effects via contamination of Leach Creek and its 

downstream tidal wetlands is a recognized concern by both Ecology and 

EPA. Sampling of indicator benthos from the intertidal area would be 

worthwhile;\ and bioassays of Leach Creek samples would also be advisable 

at key intervals prior to and after cleanup. efforts. It is further 



described in the selected remedy that the applicable EPA ambient Water 

Quality Criteria <HQC> for either protection of human health. or aquatic 

life, will be used. whichever is lower. 

Evaluation of conditions. sediment contamination, seasonal variation in 

Leach Creek. etc •• was not the original intent of the Remedial 

Investigation. 



4. REMAINING CONCERNS 

The following issues have been- discussed but have not yet been resolved: 

o What will be the point of discharge for extracted groundwater? 

o What process will be used to bring extracted groundwater into 

compliance with discharge standards or requirements? 

o Hill alternative uses of treated water be identified? 

Response: The point of discharge will be decided during the Remedial 

Design phase of the cleanup process. If the point of discharge is the 

c~ty sani·tary sewer. the treated water must meet the city of .Tacoma's 

pre-treatment standards. If discharge is to surface water, the Record of 

Decision identifies appropriate treatment levels for the identified 

contaminants of concern, and establishes a methodology for identifying 

treatment leveJs for the other volatile organic compounds and metals In 

the groundwater. 



Attachment A 

community relations activities conducted at the Tacoma Landfill site to 

date include the following: 

o In 1983, the Tacoma landfill was included as part ·of the. South 

Tacoma Channel site on• the National Priorities List under 

Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 <CERCLA>. 

a In May 1985, Ecology and Black & Veatch began Remedial Investigation 

CRI> Phase I. 

o In December 1985, Ecology and Black & Veatch began implementing the 

RI Project Work Plan and Sampling Plan Phase I. 

o In 1985, a community relations plan was developed by Black & Veatch 

and Hall and Associates for Ecology. 

o From May 1985 to the present, the City of Ta~oma maintained 

correspondence with local residents and well owners by providing 

notification of quarterly sampling and outlining analytical results. 

o In May 1986, the City of Tacoma issued a fact sheet ~iscussing 

management of methane gas at the landfill . 

... ,,, 
o On May 13, 1986, U.S. EPA, in cooperation with the City of Tacoma 

and Ecology, conducted a public meeting to discuss well water 

quality of private wells surrounding the landfill. 



o In July 1986, the ·city of Tacoma 1ssued a press release and letter 

to residents discussing background and scope of the RI. 

o In July 1986. the City of Tacoma and Ecology signed a consent 

agreement establishing guidelines for the RI/FS. 

o In August. 1986, the City of Tacoma began sampling 13 private wells 

located near the landfill. 

o In February 1987, the Phase I Sampling Pla~. Phase II Sampling Plan 

and Phase I RI Report were completed and made available to the 

public through Tacoma City and County libraries. 

o On_ April 16, 1987, Ecology, in cooperation with the Cfty of Tacoma 

q.nd EPA. conducted a public meeting and provided a fact ~heet 

d1scuss1ng progress of the RI/FS. 

o In January 1988 a public notice was published in the Tacoma News 

Tribune announcing the availabili~y of the RI and FS Reports and a 

public meeting to be held February 11, 1988. 

o On February 11. 1988, Ecology, in cooperation with EPA and the City 

of Tacoma, conducted a public meeting to discuss alternatives for 

cleaning up the groundwater and controlling methane gas at the 

lantjfill~ including the agencies' preferred plan. 



o From February 4 through March 4, 1988, public comments on the RI/FS 

were accepted and documented. 

. 
o In February and March 1988 the Responsiveness Summary and Record of 

Decision were written. 
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I Pogcs Author/Or9Mlntltn Addrc111c/Orf11AIZatlon location of Oocwient 

Oj/H/6J 2S •~on I . lar-. "'·{6~6J,: I.I. Leraen I Aaaoclatea .... J 
Oepriaent of Mlle 
Uorka, City of TACOM 

12/69 12 CltJ of Tacoa11, Oepartaent 
of ubltc Morka. 
Engineering 

10/2/10 22 tk-. llchardSOft 
Richardson Noll OrUUng 
Calpny, Inc, 

11,ns ~ 

12/Jl/1S ,1 Cltl of Tacoaa Public 
Mor • Ocparblcnt 

11,,n, '9 ltfuse utility Dlvlalon Dopartaont of Ml le 
Morka 

7/20/16 1 "-Uer D. Jupera, EPA loblaa A. Hegdahl, ffA 
(') 

~ 
n 

114n, 1 Toblu A. Hegdahl, EPA Malt Jaspera. EPA 
, ... 
rri 

?:':~ ,., 

119n, 2 Uallcr O. Jasper,. EPA llonald N. Button, 
C ) 
(:') 

OcpartMnl. ti Public •.. .. :... 
Uorka ; •, j 

;.:-• 
.9/14n6 " Cltl of TIICOIII, Public ~ 

( -~) 

Mor s Ocpartacnt 

4J19n1 1 tk- . IOlrf:IH ~ 
lhlveral y Place Milter ; 

,Coq>any ·- I 

I , 

'· ·,; 

t c 
t'.?-



Ooc. I flle Type/ Oescrlptlon Oat• I Pages Author/Organlzetlon Addresa1t/Organlz1tton Location of OoctAent 

AA 1.2 0000IJ 1.2 Site Evaluation letter regarding Plcrce County 10111n, a floe R. Batre Dean ltood. ~ 
Sa,apllng Data lhlver,tty Place later Syste• Nella ~taent of Soclel and 

lhlverslty 111, n-1, Fircrest, end Htalth Servtcea 
Jonca 

AA 1.2 0000U 1.2 Site Evaluation Oilt1 iuavnary for aetal, • s~ l• IHcncw\ 1 am 
Sar.pl Ing Olla ,ource, tho Atlu foundry, TacOIII 

0 Llllldfll l 
;;:: . 

,U:.1 .2 0000IS s.a Sile Evaluation Oat1 surniary for well et Purdy S/ 2'/80 &. fret.4Nltl, am 
C) Suiplln9 Data landfill ln Pierce Count y 

mu 000016 1.2 Slte Evaluation Table 111·8, 1,tater che• lcal analysla 9/J/81 Mater llanlgcaent ,....., Sampling Data for the tOWl of Fircrest Assocl1tes, Inc. ·-!~ 1.2 000017 1.2 Sito Evaluati on Sataple result, for lnorjanlc and 1/12/IJ Dlcalech lhlclMWI 
(',() Sampling {)jta or~anlc anol yses, Case 1477/SA.S J7JJ 

v l an oltochcd 11CM regarding 
a~dlt lo114l ,8111j>ll~ at Tacoma 
la/\dllll wi th addl lol\41 umpllng 
r u ult1 

AR 1.2 000018 1.2 SI l e C vd l u • l Ion Or ganic ond lnor~lc analyse, for U12/8J 12 Chealech 
Sair,p l Ing Da l o Tacomll l ondfl ll , c 1477/SAS )1JJ 

All 1.2 000019 1.2 SI le Evaluation Organic and Inorganic onalyse, for t/2&/IJ t EPA lab, flancheater 
Sompl Ing Data locoma l ondfl ll 

AA I . 2 000020 1.2 Site Evaluation Organic ond Inorganic analyses for 4/26/IJ 1 EPA Lab, fllncheattr 
Sa,rlpl Ing Odle TacOllla Landfl ll . 

AR 1.2 000021 1.2 Site £valuation Keto) Anol ysl s llequlred - Uat er 4/a6/8J EPA Reglon 10 bbontory 
SIMnpllng Odta report for 111 

AA I . 2 000022 1. 2 Site Evaluati on Result, of standard 1111al~ses wlth 4/26/8} 18 EPA labor1tory1 
Sampl Ing Oata attached tentatively ldent lfl ed Chc.Tecti 

compoU11ds ond suple result s for 
lnorganlc 1111d orpnlc anal yses 

AA I . 2 00002) 1.2 Sit e Evaluation ltetal dala-AA-HGA 2100(witer) and 4/27/IJ 28 EPA 
~ ling Oala ltetol dato-scdleents-vc9etallon· 

l lssuo; lie.A 2100 

AA I . 2 000024 1.2 Site Evaluation £PA Ref Ion 10 laboratory met al 6/1J/8J 8 EPA Reglon 10 laboratory 
Salapl Ing Oala lll\4lys s rcqulred-witcr report fora, 

attached results of st ondard analyses 
ond spcclflcally ldcntlfl e~ c~• 

AA I. 2 000025 1.2 Site Evaluation Heoo reiordlng revlew of Toe- Tam · 9/20/8J 1 J . N. 8lazev1dl, EPA Dr. IDJID Sampl lo:} Oata contrac data 

4 



Doc. I File Type/Description Date / Peges Author/Organization Addressee/Orpnlzetlon location of OocuNnt 

AR I. I 000021 I. I General Information Newspaper article entitled, •11 TIie 
Taconia landflll Ruining Our Mater?• 

6/8S ' Peter Andrcwa 
TacOll4/Plerce County 
AcvlM 

All I . I 00002~ 1.1 General lnfor111atlon Application for disposal site per■lt I/IS/IS 12 Cltr of TICOIII .,,use 
uu l&y 

All 1.2 00000 I 1.2 Site Evaluation Olealcal 11111lysls suamary for Pierce 4/72 ' U.S. 6eologtcel Survey 
Sampling Datt, County 

•:) All 1.2 000002 1.2 Sile Evaluation Table 1 • records of selected wells 1929· 4 t.WinM'I 

0 Sampling Data (contuln, ,oee unverified) 1,,, 
C..., All I. 2 OOOOOJ \.2 Site Evaluation Report of analyals on well 1oetcr J111m 8emttts 0\eatcal lk\lveratty Piece Meter 
C ; Scslllpl Ing Data froa ~lvcrstty Place llatcr District laboratorr, Inc, CcNrfany 

well n-1 
:_:_) 

Priority pollut111ts data report :-·. All 1.2 0000~~ ·. 1.2 Site Ev11luallon 11Jn8 8 l.WIIICW"I 

co Sampling Data . 

: ~ All 1.2 OOOOOS 1.2 Site Evaluation !Jater Sllafl• lnfor111atlon for standard c12,n, ' Noe Batra t.nlverslty Place Mater 
Sampling llala C00'9lel1 chealcol anolysh Deportment of Soclol and Syst .. 

Health Services 

AR 1 . 2 00006+ 1.2 Sile Evaluation Analysis report regarding sa,aplo 6/,0/1_8 Niched J. Etdllnghlll 6 6 
Sampling oata n1~ . . Al .. test Inc. 

All I . 2 000007 · 1.2 Site Ev11 luatlon Priority Pollut111ts Dato Report 7/Jn8 l ' l.WIROW\ 
Sampl Ing oata 7/17/18 

All 1.2 000008 1.2 Site EvillUolton field SOIJ.PIO daL• sheets ond genual 1111ne ' J. 8cdlwwl ·EPA 
Sampl Ing llaLa purP.ose data sheet Departaant of Social end 

Health Services 

AR I . 2 000009 1.2 SI te Evaluation Letter rcyardlng attached tren'41lttal 112&ne a "11U1111 A. ,.,Ucn, EPA Bob Leever 
Sampling Oata of analyt cal results for "41ler De~tlleflt of Social and 

SM>plcs collected froia tho lnlverslty Health Sorvlcu 
,a IICI Uilter Ccilipany 

All 1.2 000010 1.2 SI te Evaluation TransGlttat · foriTreatment Plants 11cne ' Hufrord, flIDlID Sampl Ing Oata Routlnl rciardlng se.-41ge overflow So.er utility Division 
with II tac ed lleAIO regarding Leach 0 
Creek ...ater quality anolysls ::J 

AA I. 2 000011 1.2 Site Evaluation 01r.;t• laboratory data susnary, 1122n1 11 c:, ,-
Sdmpl 1119 Oala wl h attached tlatiwltlen note, r,, 

telephone report rc911rdl119 woll ::u 
contamination problcna, request for 

;.~ 
c-, 

analyst, and IIGIDO regarding <.:> 
rcs11111plln9 of wdh ·. •.~ 

=-➔ 
AA l. 2 000012 I. 2 Site Evaluation leltcr regarding analytical re,ults 9/une 

;:., 
Ulll1111 A fllllcn, EPA . Noe Batra :c:• 

Sampl 1119 Data or ...ater s~lcs col lected froia the Oeportaent of Social and 
, · -:, 
···· ! 

lkllverslty P ace !Jilter Company Health Services · ' .... ~- "' ,·' .... ,·,·: 

' 
r· ·1 ... .,. 
I :1 .~ .. - •: 

~-.:., 



Oilc. I flle Type/Oescrlptlon Date I Pages Author/Or98"IZallon Addressee/Organization location ol Docuaent 

AR 2.2 000006 2.2 Si te lnvut19aLlon ltemo rer::;dl~ development of• 1/7/IJ s Roy R. Jones, £PA Milli• A, tllllcn, UA 
Report Jacoa.a andll l S8111pllng plan with 

attached city plan, for lacoaio 
lend fl II grOW!iwltcr survey 

AR 2. 2 000007 2.2 Sile Investigation tle110 reeding add I ti onal $Sf>ll"9 4/H/IJ Chuclc Shonk · Milli• Schildt, EPA 
Report at the acoma lendfll I 

,--. 
, ... AR 2 . 2 000008 2.2 Site lnvfillgatlon Neaio re~ardl119 alto Inspection and c~ lleport orlcnta ton 

6/12/85 J Donald Loske, lll0E File 

~3R 2. 2 000009 2.2 Site Investigation l1caio re~ardl:? alte Inspection and 6/12/85 • Oonlld Loskt, lll0E file 
'-· Report orient• Ion w th attached figure of 
<:.) ,tte utlllU11 and drainage and 

:--... ~- photographs of l.hlvcralty Piece loClls 

C/1}1. 2.) 000001 2., Site Ident ification Neiaorandul rep-ding re]uest for 4/20/82 J Milli• N. Hat4illll Rita Lavalle, UA 
-...·t authorJzatton to procee with for Gene A. Luctro, UA 

Remedial lnvestlgatl on/fcaslblllty 
Study at tha TacOOla llunlclpal 
landfill - Action tk1110randl4 

AR 2. J 000002 2., Site Identification · letter reiardl::J EPA i..etor SM!pll"9 unkllCW\ 2 John F. Newland, EPA Robert 5t:1tng 
studies w th ln orNtlon regardln9 · City of ecOM, 
sample location Oeff.tacnt of Public 

ut lltlH 

AA 2.) 00000} 2., Site Ident ification letter to citizen regarding 
laboratory analyses and quality data 
evaluation of doeestlc Miter 

4/26/8' John f . Newland, EPA 

AR 2.} 000004 a., Sile Identification lel\er rerrdl119 laboratory analres 4/26/8J John f. Newland, EPA • TCWI of 
and quall y data evaluation for he 
to.11 of Fircrest W:1ter ~,ells No. Z 
and No. 8. 

AR 2. ) 000OOS 2., Sile Ident ification letter relardlng laboratory analltes 4/26/ 8' 1 John f. Newland, EPA ti,~16 • Flrcrast 
and quail y ditl evaluation for he 
golf course lrrlgatlon well. 

AR 2. J 000006 2., Sile I den ti f lcatl on letter re1ardl"9 laboratory analyse• 4/2'/8' t John f. Newland, EPA 
and quall y data evaluation of 
analytical data for domestic ... u. 

AA 2. J 000007 2., Sile ldc:nll flcalton Letter rerrdl~ EPA I-later Supll~ . 4/29/&J z Chuck Shenk, f PA ~ Pltrct, TacOM 
Studr al ho Ctr of Jac011111 landfl l Pierce ~Y Health 
and n the IIIIM!d ate vicinity, with lltpll'lMnt 
lnforMtton regarding sample 
locations. 

t,A 2., 000008 a., Sile Identification letter re,ardl~ EPA llater Saalpll~ 4/2'/IJ a QlUClc Shenk, UA Robert JaMa,. Deportment 
Studr ot ho Cl r of Tacoma landfl l of Social and Health 
and n tha lmed ate vicinity, with Servlcu 
lnfora-iatton regarding sample 
locations. 

6 



Ooc. I file Type/Description Oat• / Pages Author/Organization Addre1111/0r9111lz1tlon Location of Ooculent 

Section 2.0 SIT£ IDENTIFICAJICW 

AR 2. I 000001 2.1 Pre liminary Assessaent Potential helardous i,,.este &Ile log ·P.l. 
Report regardlnr site Identified by llleeler, 

"Eckhard lcporl'°I l/27n9 EPA . 
AR 2 . l 000002 2. I Prell•lnary Assesuenl Potential hazardous i,,.estc alt• log 11/alnt 4 P.L. lll11lar, EPA 

0 Report _;:;. . regarding Center ana Hullcn Sanitary 
landflll 

0 
0 AR 2.1 OOOOOJ :u Prell• lnary Assessment Potential hazardous i,,.esto alta 4/80 4 Phll ~. EPA 

Report ldcntlflcatlon and r•ll•lnary 
0 asscsscent fora re oc04llll landfill 
0 

AR 2.1 000004 2. I Prellmlnlary Assessment Potenlltal hazardous ...aste alto 4/80 4 Nell Th0111pson. EPA 
~ Report ldenU fl catlon ond ~rellalnary m asscss111nl fora re acoma londflll 
8 AR 2 . I 000005 2. 1 Preliminar y Assessment Potential hazardous ...asle site 4/80 Nell Thoepson, EPA 

Repor t Identification and preliminary 
assessment regardlnl Center and 
tlulleo sanitary 1111\ fill 

AR 2 . I 000!)()6 2. I Preliminary Assessment Potential haurdous ...aste sue final 6/80 2 Ne II TIIOlllpson, EPA 
Report strategl doltralnatlon fora regarding 

lacoma tty l.and(lll 

AR 2 . I 000007 u Preliminary ASSCS$l11enl Hazardous "'8ate sites evaluation of 6/2/80 a E.E.S. 
Report 1ectlon )11 clcon-up requlreaant,, 

envlror.nental emergency section, EPA• 
Region 10 

AR 2.2 000001 2.2 Site Investigation Potential hazardous i-aste site 4/80 11 Phillip Mons, EPA 
Report Inspection report 

AR 2.2 000002 2.2 Site Investigation Kemo regardt~ huardous waste site !J/1'/80 , Phillip "°"9, E,A ~~•nu Acport Investigation wllh ottochcd auaary 
report of Ule wisto 1lt1 EPA 
Investigation• C') 

AR 2.2 00000, 2.2 Sile Investigation Proposed co-aunlclpol 1111\dflll '10/IS/12 EPA ~ 
Report reconnalsunce study ('.'") r··--,.,, 

AR 2 . Z 000004 2.2 Site Investi gation ~e1110 regarding request for ESO 11/8/81 2 Oiuc:k Shenlc, EPA Milli• 8. Schildt, EPA : . .} 
;..:.:: 

Report supfort on Jacocna Hunlcleal landUll C ) 
pre laloary field lnves lgatlon <''.) . ··~ ·-

AR 2.2 00000S 2.2 Site Invest I gallon Preliminary ftold lnvuttyet1on plan, 11/12/82 4 EPA - ·; 
Yi 

Aeport loc0m4 t\Jnlclcal landfll Crdun 
' . utility), wit attached list of . •. 

attendees at the 10/26/82 Taco.a ·••. 

Londftll aoetlng j ' • . : :.., 
~ ~; : 

: 

s 

,, .. 



Ooc. I ftl e l ype/Ocscrlptlon Date / Pages Author/Organization Addre11ce/Organl11tlon Loc1Uon of OoC\alnt 

AR ) • I 000010 J. I l-lell 0-.ners - LcUer rogard':I wol l Wltcr MU!fllng 2/18/17 4 Phllllp M. lln,-oae, City ifil] J C . 
Corrupondencc acti vity with a teched laboratory of JaCOM, R1fua1 Utility 

tesllny results for halo~nattd Olvlalon 
volotl • or~lc c0111p0U11 s and 
description of fox method. 

O AR ). I 000011 J. I IJe 11 0-.ners - Letter re91rdl~ well ..atcr aaaipllng 2/llill 4 Phillip ll19"01r,i City of r1u{ 
0 Correspondence activity with a teched laboratory Tacoma, leluae lllty 
0 

~:: tcstlnf results for halo3natcd OlvhlOA 
volatl • or~lc compoun sand 

0 description of JOX method. 

~ AR ). I 000012 ,1. Udl Cl.-.ners - Letter regardl:f wel I 1-bter s111pllng . 2/20/17 4 Phillip"• ll19"01e, City tlr, ~ lt'a. [{6) 
Correspondence act! vlty with a teched laboratory of faC0111, Refuse Utlllty 

- (i:\\ 00 tcsll~ results for halo~natcd Dlvhlon ;:. 

~ 
volatl c organic compoun s and 
description of JOX method. 

AR }.1 00001) ,. , 1-lell Cl.-.ners - Lht of well CW1Crs IJ\o were sent thl 2/24/17 4 Phillip M. llngroae, City (I:>) (6) 
Correspondence attached letter regijrdlng Total of Tacoaa, Refuse utility 

Organic Hcllldoa or l ox onalysl~. Division 

AR } . I 000014 ).1 IJ~ll Cl.-.ners • list of well cwiers with attached 2/2S/87 4 Phillip"• lln,-ou, City (I:>) (6) Corre~pondencc letter regardl::f well 1-.tlt er •~ling of Tac01111, llfust Utlllty 
activity and lo ol Organic Hilldea Olvlal1111 · 
analysh . 

AR ) • I 000015 ,., ~lell lwlers · let ter reg11rdl~ we! I witer sOlljlllng 2/2'/87 t Phllllf N. llngrost, ~ - andft-1.[{6_) 
Correspondence activi t y with t tached results for Cttr o TacOIIO, ltfuH 

Total Orfanlc Holldes analysis and llll lty DlvlalGR 
descrlpt on of TOX method. 

AR J . I 000016 J . I We 11 0-.nen • Letter rcgardl"9 81ack l Veatch'• 6/11/17 t Phillip N. Ringrose, (111 tttadlod llat) 
Correspondence qu11rter ly conduetlof of s~l1"1 and Cltr of Tacou, lefuae 

testtny of wells wt h attec ed 1st. utl lty Olvl1l1111 
of wcl o.,ncrs' addreiscs. 

AA } . I 000017 , . 1 ~Id I 0.-..ers · let ter regarding 81ack l Veatch'• 10/12/87 Phllllr, N. llngrou, "'811 (Wier 
Correspondence conductlof of quarterl y S6Allpllng and Cltr of Ttcoaa, lefuso 

testing o wells. lltl lty Olvlalon 

AR ). 2 000001 J.2 ~L:iler Supplle~ lo 
Residents 

Prclla,l riur health assessment of 
Taco,na ~,e l s. 

1/ 29/8S Pat. St.0111, EPA 

AR J.2 000002 J. 2 ~later Suppl ied to t1emo relardl~ drinking "'1t er data, 12/1'/ 8S Agency for Toxic Joel llllder, EPA 
Rest dents Taco:u11 andfl l SuperfuncJ site. Substances and 

Disease Regl,try 
(ATSM) 

All ) . 2 00000} J .2 ~~ter Suppl ied to Memo reiardlng wster san,p les , Tac011111 9/ 16/86 Jane Hedges, Solid Maate Derek, 8ob, Oon, and Al 
Residents Landfl l and propostd meeting. Progr11111 

• 



Ooc. I rite Type/Description Dlte I Pages AuUlor /Drganbetlon Addrt1stt/Organl11t1on l ocaU on o, Docuaen\ 

AR 2.) 000009 a., Sile ldentlflcallon letter rcfardl~ £PA Uater Saepll~ 4/29/IJ a OWck Shtnk, EPA frw llonlhln, ~ 
Study ot he Cl 'I of T11como land(i 1 
with lnforwiUOft regarding suple 
locations. 

AR 2., 000010 ~-' Slte Identification letter regarding EPA second round or 9/2/IJ a Olucll Stlenl, EPA ~~ • en., of 
wtler ond sedlaent sampling In ond 

,:') ;;:. around the facaaa Landfill wit.JI 
..::.., Information regarding sample 

locallons. ,-·, ..,_) 

~=?secti on }.O INTERIM REMEDIAL 11£ASUIES 
'--

Derek I. Sandlian, 
{6) (6) 

; • ..:, AR } . I 000001 J. I Ue 11 0.-ners - letter regardl~ the results or tests 4/10/IS s 
( O Correspondence and analysts of Wiler supply wlth Tacom/f'l1rc1 County Htalth 

attached comenh and sample results. Ocpartunt 
; ... -··~ 
_,_, AR ) . I 000002 ,. , I.le I I G.-ners - letter rcf&rdlng attached co.nenta 4/10/iS s Ocrck J. Slndlaon, 

~rrespondence and ruul s of Sample testing on Jacoma/Ptcrce County Health 
i.ater supply. Ocpartaent 

AR , . I 00000) ,. , l.lell o.-ners - letter rcyardlng attached coanents 4/11/iS 4 Derck I, Sandllon, 
~orrespon<1ence and s~l nl results fr011 testing of lecON/Plerct County Health 

domestic we er 1upply. Ocpartaent . 

All ) . I OOOUOt J. I Ud l G.-ners - l etter regardlnr well sampling 4/11/IS a · Ocrck I. Sandhon, Pierce 
Correspondence activity withe toched SIJ!marr of County Health Ocportaent 

results for thl Inorganic ana rsls. 

AR ,. I OOOOOS J.1 I.le 11 0.•llerl - letter regardl~ well swr9llng 4/11/IS a Ocrck I. SoncU1on, 
Correspondence activity as por of a i ro~nl14ter Tacoma/Pierce Cowity 

quality surver with at bChed lnor- Health Ocpertacnt 
ganlc chealca tut ruulls. 

AR } . I 000006 ,. , I-le 11 G.-ners - letter rc~ardlng prellqlnorr test 6/al/iS 1 Oerok I. Sandlton, 
Correspondence data base upon.,dolllutlc we l ..ater TtCOIII/Plerca County lltelth 

san-9llng. Ocporlllent 

AR ) . I 000007 ,. , I.let l o...ncrs - letter regardl:f detection of 6/aJ/iS a Ocrak I. Sandlton, : n 
Correspondence raterlols In wt er supply. Tacoma/Pierce County Health ~ 

Ocpart11e11t 0 
r-

AR ) . I 000008 J. I Ue 11 G.-ncrs - 10/J/86 a Phllll' "• llngrou, 
,.,, 

letter regardl~ well s:{'.llng ~.o 
Correspondence Octtvltr conduce~ OS p&r of Cltr o Teccae, lafust :·;.: 

landfll •• rcaedlal lnvest131tlon. utl ltltt Olvlalon ( '") 

0 
Attached list of Tacoma Lan fill z 
welh. ---1 

~~ 

AR } . I 000009 ,. , I-le ll 0.,11ers - letter regardl=r well witcr s~ltng a/18/87 Phllllp M. Ringrose, City 11r • end "''· lfii[ df . 
;.,. 

s '.., 
Correspondence activity with I tached lcstl~ of TaCOIIII, Refuse Utility -~ ' •, 

results for halognated volatl c Division ~ ,: 
organic compounds and description of 

... 
TO)( lllt lhod. 1 :1 

r· '. ·· .·• .·., 
r : 1 
• •~ # • 

1 
: . : j 

-· . ::.:, 

f 1-:: 



........ . . 

Ooc. I File Type/Description Oat• I rages AuUlor/OrganlzaUOII Addr1,1 .. /0rganl11tlon locaUon of Ooc:wienl 

All ) . ' 000002 ,., tt.:thane Gas Oangu Letter regarding cxce$Slve methano S/14/8' 2 Ruascll S. P0&t Phil 1t:zo11 
gas levels froa Ult landfill and TacOGIII/Pterce County R1fu,1 lllty Olvtalon, 
•onttorlng requlrecent . Health Departaant . City of TecOIII 

Section 4 .0 R£1;1EDIAL ltNfSllGATICN-
STAlE LEAO/£C0t..06Y 

· ~ 4.1 000001 4. 1 Correspondence loller regarding future UOOf 10/8/14 2 frtd Gardner, ~ ..-. Gena Olivo 
hazardous wutc acllons 11t tile TacOIIII Southu,t taco.a Noutral 

) 
landfill site. t,1atcr Coltflonv 

· All 4 . 1 000002. 4. 1 Correspondence Letter requc1tl"7 ErA asslslanco In J/4/IS Jane A. HodgH loy Jonu, EPA 
the sampllnj of Ive d01nesllc ~ll• TICOIII/Plerce County 

,. on Crchard treat. · Health Departaalll 
,. 
b AR 4 . 1 00000, 4.1 Correspondence Letter regarding d011estlc well 7/S/IS J111e Ken:• Fred &lrdner, MlOE 

survey. tacOGIII/P arce County 
;,,. Health Oepartacnt 

AR 4 . 1 000004 4.1 Correspondence Letter rcgardlllf city counsel "11/86 Fred Gardner, ~ 8ob Spar llif 
apfrov11l on the consent order for the Public utll ttea 
cl y to do the reaedlal . Ocpartaent 
lnvestlgetlon/faaalblllty study_ 

All 4 .2 000001 4.2 HanMltlen Notes Hattwltten notes regarding well I/WIS , 6 6 ,. ic.et. ~ 
cont11111lnatlon. 

All 4.) 000001 .. , Uork Plan Project Uork Plan for Remedial 11/21/H 20 raul D. tlcloblrtl 
lnvestl9atlon/Pha11 I. Black & Vtatch, ,repared 

for lllOE 

AR 4 . .J 000002 .. , l-lork Plan Project I-lark Plen (or Re~edlal 12/1/84 47 raut 0. Nclobert1 
lnve5tl91atlon/Phes1 I . Block I Veatch, ,rcpand 

for lllOE 

Aft 4.) 00000} .. , Uork Plan Project I-lark Plen for Remedial 4/10/8S J7 Black & Veatch, Prepered 
lnve1ll911Uon/Phaa, 11. for lllOE 

AR t .) OOOOOi .. , l-lork Plan Project Uork Plan for Conceptual-
fea$lblllty Studies . 

la/10/IS . 18 Black I v,atch, Prepared 
for~ 

AR t.} OOOOOS 4., ~rk Plan Project I-lark Plan for Remedial 12/12/8S ., Black I ·veatch, Prepared 
lnvest1911tlon/Pheu II. . for~ 

AR 4.4 000001 4.4 San,pllnf and Analy5l$ Qualltr Assurance Plan - TacON IH(no.,,i 5 EPA, Contract laboratory 
rlans , Quall y ASsurance landfl I llell 1-&ater ~ In~ Progr• 
Project Plans (Crlnklng Ualer) EPA/\- /T SCH 

AR ◄ . ◄ 000002 ◄ . ◄ Saropl lnl and Analysli Draft Quality Asauranco Pro~ect Plan 7/2'/IS 12t Black a Veatch,.Preparcd 
Plans. Quall y Assurance Remedial lnvcitlgatlon 61V roject for Ila 
Project PlaM 111889.201 

10 



Ooc, I file Type/Oescrlptlon O.te / Pages AuUlor/OrQDAlzaUon Adcr1aacc/Orgenl1atlon location or Ooc.acnt 

AA , . 2 000004 ,.2 ~bter Supplleit to letter rcgordl~ olterOAtlvc Wlltor 
RcsJdi:nts supply tor rtsl ences. 

t/2~/16 Fred Gardner. Im Fred ~•on, City or 
Tacoa1, .:r.,&alllt ot 
Public 1 

AR ) . 2 OOOOOS ) .2 1-bter Supplied to letter rcgordln! alterlllltlve WIilet 10/10/86 a Phillip N. llngroao, CltJ Fred llrdntr. Im 
Residents service to the rnHB) residence. of TIICOlla, lofuse lltlllt es 

0 ;:-. OMalon 

0 AA } . 2 000006 }.2 I-later Supplied to Letter ln reaponse to reque~t to 10/10/86 . FredA.= Fred llrdnlr • Im 
0 Residents COMCCt tht ~DJAo) Tecoaia Depar or Publlc 
0 residences t .~ 1 y ~n,. lb'ka . 

,::::) All } . 2 000007 • , .2 U:iter Supplied to letter rero-dlng ~ position In 10/10/86 2 Frad Sarclnlr, Im Fred =•on. TICOM 
I-'- Residents response o City of Tacoma declalon ~teal of Public 

not to sufply WIiler to several Mortcs 
(.:; oddlt lo114 rcildcnccs near Tac0111 
.--. l ondfll 1. ·- AR }.2 000008 J.2 ll>tcr !>up1>l lc<l lo letter regarding ~tcr ..ells near 10/'1/86 2 Al Allen Joe Stortlnl, 

Rul <JcOli loCOllla landflll und t he steps takCA TacOIIII/Plercc County Hcolth TocOIII/Plerct County 
to protect public health Oeportaent Board of Health · 

!!oug Southerland. · 
facOM/ttorca County 
Board of Health 

AR ) . 2 00000~ ) .2 ~later Suppl led to Hemorlllldua regarding eeeUng with Or. 101'1/86 2 Patricia C. Stora, EPA File 
Residents ou.a 

AR U 000010 u ~ter Supplied to Letter In res~onse t o fred Garc1ncr•s 111'/86 a Fred A. T== Fred Girdner,~ 
Residents letter of 10/ 0/86 concerning TaeOIIII Deplr t or Nlllc 

c:onnectJon (!r the ttj 1111d the Mortis 
[§~ · re 1l nc s to city 

AR } . 2 000011 }.2 llater Supplied to letter regarding Tocon.s LOlldflll 11/10/86 a Philip N. Rlngroac Fred Welner. Im 
Resldenu Rl/fS progress report 9/27/86- Cttr of TIICOIII. Refuse 

10/26/86 utl tty Olvlalon 

AR } . 2 000012 }.2 llater Supplted to letter requesting lnforll\atlon and 12/29/86 Donald L. Oliver Ila. Pat Stora, EPA 
Res idents agenc~ oulst111Ce 111 ruearcht:y tho Taco.a/Pierce County Health r-2 

hea\t offecta of exposure to v nyl Oeportaent ~., 
-<: chloride ,; ., 

1· -

AR }.2 00001) ,.2 ~ter Supplied to Tac0414 drinking i..c1ter ...elh health INlncw1 1 ~ 
,.., .-,., 

Residents os scs sment. .. .. 
.:· J 

AR } . } 000001 ,., tlethane Gas Oaoger letter regarding 10/ 17/85 aeetlng 1/6/86 a J1111e :;:yes W.J. Larson :·.) ,.,. 
"'11ch discussed alnt11U11· functlonal TacOIIA/P erca County T~ lafuaa utility ·, •: 
stondu ds regarding geohydrologlcal Health Ocpartaent . :J 
studr and coapllonce wi th the ,uw .... 
regu e1ttoos. 

f· : 

i ~ ( 

9 - . ; 



Doc •. , file Typc/Oc$crlptlon Date I Pa911 Author/Organlu\lon Addrauat/Organliatlon location of Docunent 

AR 4 .S 000012 4.S Sampling aod Analysis Uatar bacterlol09tcal analysis. 1/28/8S Mlshl~ton ~bent of 
Dalo Soclal and HalU- Sarvlcu, 

Tac01111·Pt1rc1 Cowitv Health 
Deparbent 

AR 4. S 00001) 4.S Sampling and Analysis field s~lln~ data/chain of custody, 1n,7r, s Swed Ect.erdl I TACOIIII/Plerce Countv 
Data Orchard S rec ~ling. Asaoclataa, Inc. Health Oepartllent 

AR 4 .5 000014 4.S Sampling and' Analysis ~ling data. ; 1/28/IS 1 BrCW\ I talwll, ,::, Data Mevarhauser 

_g AR 4.S 000015 4.5 Sampling and Analysis Resldtntlal saaipllng data. 1/28/fj IHIIICW\ 
Dalo 

5 AR 4.S 000016 4.S Sampling and Analysis Residential saaipllng data. 1/28/IS I • Bt'CWI I talwll, 
Data l J/S/IS ":terhaeuser, City -· 

~ L oratory , . 

':) AR 4.S 000011 4.S Sampling and Analysis Residential s=g data and 1/21/IS 21 l)\kll(Wl 

:.;,.; Dato attached rcllm y heallh a J/S/8S 
essessmen of TICOllla wells and 
attached EPA Region 10 Lab tlanageacn& 
Systems slllllplo project analysis 
results. ~••dates· 1/28/IS, 
,,s,es. 6/18/ s. anc1 &1191es • . 

AR 4.S 000018 4.S Sampling and Analysis uatcr bactcrlol09lcol analysts. 1/28/IS Uishl~tOll ~taint of 
Data ' Social and Health Sarvlcu, 

1/Jl/8S TICCIM·Plcrce Cculty Health 
Oeparlaent 

AR 4.S 000019 4.S Sampling and Analysis uater bactcrlologtcal analysts. 1/21/IS Uislll~ton ~bent of 
Dato • Social and lttalth Services, 

1/Jl/8S Tacoaa·Plerct County lfulth 
Oepartacnl 

AR 4.S 000020 4.S Sampling end Analysis Cover ~emo regarding ottochcd flU 1/J1/8S 14 Fred Gardfter • ~ 
Dato student data on ftoU11~ter qualltv 

near Tac0/118 land Ul. 

AR 4.5 000021 4.5 Sampling 111d Analysis Residential Slllfllng data. 1/28-"IS · Bt'CWI A talwll, 
Data a J /IS "2!,..rtiaeuser. Cttv 

L atorr 

AR 4.5 000022 4.5 Sampling and Analysis lnlerdep~rt•ent1l COIUllUnlcatlons llellO 2/19/8S a Orlstopher l. Setchell Mlll lM J. Laraon 
Data regarding <¥-chard Street ...e 11 ...etcr I Uaste &later lob, Cl&y of Refuse utllttv, City or 

onalysh with u.11pllng results. JIit/iS Tacoaa TtcOM 

AR 4.5 00002) 4-5 Sampling and Analysis Cover letter ra,rcdlng attached 2/2S/IS 4 t1ollv Adolfson Oertle Sandison 
Data report of onoly teal results for the Brew1 I Calwll Joco.a/Pterce Countv 

Orchard Street wells. ConsulU119 Englnoera Hctlth Oepartaent 

AR 1.5 00002t 4.5 Sarripllng and Analysis · EPA Rc,ion 10 Lab t\anagemerit Systca J/S/8S 6 Ef'A Lob, tlanchester 
Oat& ':':Yle fro,ect analysis results for .. 

wet dr nlc ng i.eter. 

12 



Doc. I Fllc Type/Description OBte I Pages Author/Organization Addressee/Organization Locetlon of Document 

-
AR ◄ . ◄ 00000.) ◄ .4 Samplinl and Analysis lx-aft AppendlcH for (,\1alUJ 8/J0/SS 172 Black I Veatch, Prepared 

Plans, Quall y Assurance Assurance Project Plan B&V roJect for~ 
Project Plans 111889.201. . 

AR 4.4 '00000◄ ◄.◄ Sampllnl and Analysis ~llng Plen for Remedial 12/20/SS ,o Black I Veatch, Prepared 
Plans, Quall y Assurance Investigation Phase II. for~ 

C) Project Plans 

0 AR ◄ .◄ 000005 4. ◄ Sampilo~ and Analysis Quality Assurenco Project Plan J/21/86 256 Black a Veatch, Prepared 

0 
Plans, Quall y Assurance Remedial (nvestlgatlon B&V Project for~ 
Project Plans 111889.201. 

0 
0 AR 4.5 000001 4.5 Sampling and Analysts Table A-1 throu~h A-7a witer mllty ll'lkflOWI ,1 ll'\kllOWI 

Data analysis -~ e dates 1970- 98J, 
:-I· lhlverslty Place 1,Jells. 
(.~) 

AR ◄ .S 000002 u Sampling and Analysis Letter regardlni well witer sampling l/2J/84 2 Don Anderson Ti• !Cane 
t0 Odle activities Jn t e t0141 of Fircrest. Milter flanagCIICllt few1 of Fircrest Mater 

Associates, Inc. OepartMnt . 

AR 4.5 00000} 4.5 Sampling and Analysts 1-btcr samples In the vicinity of the 61'0/84- ' ll'\kRCWI 
Data Tacoma L11ndfll l 8/12/84 

AR 4.5 000004 4.5 Sampling and Analysis I-later bacte~lologlcal analysis. 7/22/84 Uashlngton Department of 
Odta Social and Health Services 

AR 4.S 000005 4.5 
Data 

Sampling and ~nalysls 1-bter bacterlqloglcal analysis. 7/24/84 ~shl~ton Department of 
Social and Health Services 

AR ◄ .5 000006 4 .s 
Data 

Sampling and Analysis I-later bacteriological analysis. 8/12/84 Uashl~ton Oepartaent of 
Social and Health Services 

AR 4.S 000007 4.5 Sampling and Analysis I-later bactcrlologlcal analysts • . 1/24/8S Uashlngton Oe~tment of JacOlllll-Plcrce County 
Data • Social and Health Services Health Oepartment 

1/JI/SS 

AR 4 . 5 000008 4.5 Sampling and Analysis I-later bacteriological analysis. 1/24/8S t.lashl~ton Oe~tment of 
Data • Social and Health Services 0 

1/28/8S ::1 
AR 4 . 5 000009 '-- 4.5 San,pllng and Analysis Uutcr bacterlologlcol analysis. 1/24/85 t.lashlngton Department of C'") 

Data Social and Health Services r--rri 
:a 

AR 4.5 000010 4.5 Samp 11 ng and Ana 1 ys ls ~bter bacterlolo9lcal analysts. 1/24/85 t.lashlngton Oe~tment or :x: 

Oata • Social and Health Services, g 4/17/85 Taclllllll·Plcrce County Health 
Department 

_., 
:.u 
).:, 

AR 4 .5 000011 4.5 Sampling and Analysis l-JIJter bactcrlolo9lcal analysts. 1/2~/85 Uashlngton Ollpartmcnt of C> 

Data Social 111d Health Services, :_· l 

Tacoma-Pierce County Health i:·, 
Department : ' r,·, 

;i., .. , 

?.~ r·,, 
~ ... ~:.~ 
··-l 

11 
2: 
0 

' -.. '' 



Doc . I Fl le Type/ Description I Pagea Author/OrgenluUon Addf'es1ee/Or9111l11tlon , Location of Oocuaant 

AR 4.~ OOOOJ8 4.5 Sampling and Analysis ~ter bacteriological analysis. J/S/IS Washington DepartMnt or 
llata and Health Services. 

TacOM·Plerct CN\ty Health 
Departaent 

AR 4.5 0000J9 4.5 Sampling and AIIAlysh Hllnd-rlttcn notes regarding 11119llng )/1a/8S •• UA Region 10 Leboratory ffil ID 
-

Oata data: attachtd rnual purr:se data 
sheet, dcter•lna Ion (or ch orlcte. 

; :,: 504, and conductivity. 

AR 4,5 000040 4.5 Sampling and_AIIAlysla Letter of tranalttol rcaardlng )/1J/8S 29 8rCWI • Ca)ct.,ell Patrlc:la Stora. EPA 
Data alloctied 1can for Orchar Streat 

..ells and qu14tltatlon reports. 

AR 4 . 5 000041 4. 5 Sampling and Analysis Honwltten note regardlny attached 4/S/ 8' a Ol)16) 
Odta hand-rllten letter regard ng quality , ... 

ossuronce.,,.. lab data. 

AR C . S 000042 u 
O..to 

Samj1l ln9 aflJ Analyi lS Resident ial •~ling data . 1/ 28/ 85 12 rnu.s: TacOIII/Plerce Cot.lty 
Health Departaent 

AR 4.5 00000 . 4.5 5""'.pl I••~ 0/\J A/14 l ysl s Utter· bacteriological analysis. 1/28/ IS Uashlngton De~taent of 
Odla ' Social and Health Services, 

S/ 16/ IS · Tecocna·Plcrce County Health 
Departunt 

AR 4.5 000044 4.5 Sampl ing and Analysis Cover lettu regarding attached QA/QC S/ 1'(8S 28 J 111111 C. Hein rat Stora, EPA 
D.it a data for lhf Pierce County/ Tac01111 Brca.n' Celwll 

ground,.eter analysis using EPA 
~cthods 624. data Include$ ,con and 
services quanlltatlon report. 

All t . 5 000045 4.5 Sampling and Analys is Region 10 ttonagement Systea 6/H/&S J EPA Rcglon 10 Lib 
Odla s111r9 le/pr0Ject analysis result,. 

All t .5 000046 4.S Sampling and Analysi s Cover letter ,,,ardln~ attlCtlcd 1/S/ 8S s Jone Hc:y•• Fred Gardner, ~ 
Data sample results or \...C l ..ater. TecON/P erce County 

Health Oepartunt 

AR t .5 0000◄ , 4 .5 Sampling and Analysis Cover letter regardlnl 14ter syatca 7/l/8S IS =rl L. Bergener TacOIII/Pterce County 
Ool 11 analysis , attaciled 1,J1 er s~ la Ua nglon Oc~tunt of Health Ocpartacnt. 

l11 for11111tlon lor lnorgonlc cht11etal Social and Hcalt.h Services 
analyses. 

AR 4.5 000048 4 .s Sampl ing and Analysis Acid/Base/Neutral coa,pou~ds llllfllng l/12/8S 11 iIDJ EPA lab Region 10 
Data dota. · 

AA 4 .5 000049 • 5 S.unpllng ond Analysis l yplcol ly ldenU fl ed compounds 1/U/IS 2 6crrz r.ith. 
Oala sheets. EPA ab Region 10 

AR 4.S 000050 u ~ l ing ond Analysis Tentatively tdcntlflcd cOffljlOUl\ds 8/14/ IS 21 Gerri f'Jth. 
Data shtets attaclled or1anlc analyd1 data EPA cglon 10 Lab 

sheeh , sample 125 S'/S through 
25 1S90. 

14 
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AR 4.S 00002S 4.5 Sallljlllng am.I Anolysh General pw-poao d!ilo sheet, J/12/IS J. Beckner, EPA lib D 6 
Oato . deteralnatlon 504. 

AA 4.S 000026 4.S Salllpllng ond Anolysts EPA aeyt°" 10 laboratory ll!Ct•l ,151,s 0)(6) 
Oata 11111lys s r-.1red"1,(lter. 

AR 4.S 00002? 4.S Satnpllng ond Anoly1ls EPA acyion 10 Loboratory scnual J/S/8S 1 
:, Oata analy$ s r1qulred-w1ter . - AA 4.5 00002~ 4.5 Satnptlng ond Anolysls General purpose date sheet,, · J/1/IS • _,I 

:, Oata detcralnatlon furgcables, 
:, halocarbona"'Wl er, attached field 

S61119lo data end cti.aln of custody 
::> Shella. .... 

AR 4.5 000029 4.5 Sampling and Analyst, Chain of c:uatody record. J/S/8S UA 
~ Oata 
~ AR 4.S 0000)0 4.5 Sampling ond Analysts General purpose data sheets, J/S/8S • EPA lib (b) (6) 

Oata deteralnatlon furgeables, 
halocarbon&"'Wl er, attached field 
umpl• data end win of custody 
sheets. , 

AR 4.5 0000}) 4 .5 Satnpllng c111d Analysis General 'purpose d!lta shceta. J/17/IS • EPA Lib Ro9lon 10 
Oata doteralnatlon ~geables, 

halocarbons.,. er. 

AA U 0000'2 4.5 San,pllng and Analysis General purpose data sheet ,n1as • EPA l19lon 10 Laboratory 
Data cletcrilllnatton, purgeablc halocarbons-

...etcr, attached field saaplo dlta and 
chain of custody 1heets. 

All 4 .S 0000.SJ 4.5 Sanipllng and Anolysl1 General purpose data lhcet. · J/1/IS EPA laglon 10 llboratory 
Oata dcteralnaUon purrablo halocarbons·• 

Wiler, attached I eld •~•• dtta and 
chain of custody sheets. 

AR 4.5 OOOOJ4 4.S SaJl\pl ln9 and Analysts General purposo dale sheet. J/12/IS EPA Region 10 ltboratory 
Oato deler111lnatlon chloride. 

r., 
AA 4 . S OOOOJS 4.5 Sairipl lng and Analy$l$ General purpose data 1hect, '"''s' . EPA legion 10 laboratory ~ 0.:.to dctcralnatlon conducllvlty. ~> r-
AA U OOOOJ6 4 .5 Sairipltng and Analysis Uilter bacterlologtcal analysis. J/S/IS Uashl~ton Oepartllfflt or ,.,, 

Dato Soclol end Hcolth 51:.-vlccs, ;o 
;-.: 

T1c011111·Plerce Cowlly health ("") 

Oepartacnt § 
AA 4.5 0000)7 4 .5 Sairipl lng and Analysis Uater bacterlologlc11l analysis •. SIS/IS Uasht~ton Oe~taent of - · I ;:,:, 

Data Social end lftilUI Services, :,..-:. 

TacOtlll·Plerce Co1.11ty Hcollh c~ 
- ➔ 

Oepartaent ?~: 
!.: ·., 
>..:, ,·.·, 
f . ·, 
~· ·., 

1' I , l 
~ ,: 
• ··I 

:.;.-.: 
c, 
It . 



Doc. I flle Type/Description Date I Pages Author/Organization Addressee/Organization Location of Docllllent 

AR 5.1 000004 S.1 Correspondence-General Kemo reyardlng welh near Tacoma 10/28/86 Don Oliver Al Allen 
landHl • Director of EnvlrOfllllntal Director of Health 

Health Tacoma/Pierce Countv TacOIIA/Plerc, Countv 
Health Departaent Health Depll'tunt 

AR S. 1 OOOOOS S.1 Correspondence-General Kemo reeardlnl 1oater wells near 10/Jl/86 a Al Allen The Honorable Joe 
Tac0/1\11 andfl l. . Director of Health Stortlnl. Tacocna/Plerce 

TacOIIII/Plerc1 Countv Health Countv Board of Health 
Oep11'l11ent The Honorable Doug 

Southerland, 
_:.., Tacoma/Pluce Countv 

I Board of Health 
i 
I 

g"·' 000006 S.1 Correspondence-General Letter regardld utility o~eratlon 1/~7/87 a Fred Gardner. l.llOE Fred Th~son 
and the feaslbl lty Study eport for catv of Tacoma; 
Tacoma landfill. Department of ubllc 

Morks 

D,R S.1 000007 5.1 Correspondence-General MemorandUil regarding Tacoma Landfill 1/J0/87 Bill Hyers. l.llOE Fred Gardner, l.llOE 

~~,, 
site visit, January 28, 1987. 

000008 S.1 Correspondence-General Memo re~ardlng discharge of acqulfer 1/J0/87 Michael P. Prlc1 Philip H. Ringrose 
test Wl er. . City of Tacoma Caty of Tacoma 

f-1 AR S. 1 000009 S.1 Correspondence-General Memo re~ardln~ Inspection of work at 2/2/87 Bill Hyers, l.llOE Fred Gardner, l.llOE 
TacOllla andfl 1. 

AR 5.1 000010 ~-1 Correspondence-General Letter rcrrdl~ Tacoma landfill 4i9/87 1 Philip N. Ringrose Fred Gardner, l.llOE 
Remedial nvut gallon feasibility CltV of Tac01111 
Study, 

AR S. 1 000011 S.1 Correspondence-General letter regardlnl discharges to the 4/1'/87 1 Carol ICraege, l.llOE Qian Odell 
sanitary sewer roa1 Tacoma Landfill Central Treat11111t Plant, 
p~ testing. Tacoma 

AR S. I 000012 s. J Correspondence-General Letter regard!, •rproval to 4/20/87 Michael P. Price Carol 1Crae9e, l.llOE 
discharge p~ es Wiler fr0111 the CltV of Tac0111 
City of Tacoma landfill. 

AR 5. 1 00001' S.1 Correspondence-General Memo regardln9 Tacoma landfill 4/ZJ/87 J Carol Kraege. l.llOE JI• Knudson, l.llOE 
central area eveloproent de5lgn 
report. 

AR 5. 1 000014 s.1 Correspondence-General letter regarding ground,ater portion S/lS/87 a GleM Bruck,· EPA Thalr Jorgenson 
of the Remedial Investigation of the Cttv of Tacoma 
Tacoma l11ndflll. 

AR 5 . 1 000015 S.1 Correspondence-General letter re911rdlng ground-..iter portion S/lS/87 2 GleM Bruck, EPA Their Jorgenson 
of tho Remedial Investigation of the Cttv of Tac1111111 
Tacoma landfill. 

AR ~.1 000016 S.1 Correspondence-General Cover letter rejardlng 11lt11ched S/19/87 ' Phillip H. Ringrose Fred Gardner, i.m 
speclflcatlons or the oil mat access cttv of Tacllllll 
road at Tacoma Landfill. 
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AR 4.5 000051 4 .5 Sdmpllng and Analysis Transmittal sheet re9ardlnj attached 9/18/8S 9 Joyce Crosson, EPA Patricia Stora, EPA 
Data TacOll\4 londflll data frOlll /8S by EPA 

Region 10 Lab tlana~ement System 
SWllple/project ana ysls results. 

AR 4.5 000052 4 .5 Sampling and_Analysls EPA Sample/Project Anal{sls results J/S/85 EPA . 
Data Site II ~e nuntiers S100650 

through 851 6S4 · 
=., 

AR 4.5 00005} 1.5 Sampling and Analysis EPA Sample/Project AnalKsls results J/S/8S 4 EPA =., Data .;,;.~ Silo 12 ~e numbers 510065S 
:, through 851 ~S9 
:, AR 4.5 000054 4.5 Sampling and Analysis EPA Sample/Project Anal{sls results J/S/8S 4 EPA 
-:, Data Site I}= n~ers 5100660 
~- through 851 64 

·.o AR 4.5 000055 4.5 Sampling and Analysis EPA ~le/Project Anal,sls results J/S/8S 4 EPA 
n Data Site /4 = nunbers 5100665 

through 851 69 · 

AR 4.5 000056 4.5 Sampling and Al\alysls EPA Sample/Project Anal{sls results J/S/8S 4 EPA 
Data Site /5 i511jle nunbers 5100670 

through 851 0674 

AR 4.5 000057 4.5 Sampling and Analysis EPA Sample/Protect Analrsls Results. J/S/8S 4 EPA 
Data San;le nur.ber 5251575 hrough 

852 1590 

AR 1.6 000001 1.6 Remedial Remedial lnvestlgatlons-Phau I S/a9/8S 78 Hark 8. ~der 
lnvestllatlons-Pllase I Description of Current Situation. Paul C. oberts 
Oescrlp Ion of Current · Black a Veatch, Prepared 
Situation forWJE 

AR 1.7 000001 4.7 Preliminary Health and Preliminary Health and Safetr ~ date 17 Elizabeth A. Taxlor 
Safety Assessment Assessment of TacOII\II landffl Phoenix Safety ssoclates, 

Remedial Investigation. Ltd., Pre~ed for Black l 
Veatch on behalf of ~ 

Section 5.0 REMEDIAL lt-NESTIGATl(l,j C"> 

POTENTIALL V RESPCl'lSIBLE ~ 
PARTY LEAD, CITY Of TAC!:m. 0 ,--

AR 5. I 000001 5.1 Correspondence-General letter regardln~ rcs~onslbllltles for 6/2'186 2· Patricia C. Stora, EPA Fred Gardner., ~ 
r,, 
::0. 

negotiations wl h PR . ;J~ 
n 

AR 5. I 000002 5.1 Correspondence~General Hemo rerrdlng ...uter samples, Tac011111 9/16/86 Jane Hedges Derek, lob, Don a Al ~ 
landfll ond proposed meeting. Solid Mesta Program -1 

:u 
AR 5.1 00000.5 5.1 Correspondence-General Hema reiardlng site visit, Tac011111 1oi6/86 Bill Hyers, 11)(£ Fred Gardner, 11)(£ 

:;i•a, 
C"':) 

land fl 1 :-i -
=·· .. ,.:·) 
;::, 
r,~· 
(; 

lS r • I 
~:-~ 
-1 

:t--= 
q ' --. •·· 
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Ooc. I flle Typc/Oescrlptlon Date /PlgH Author /Or9111tuUon Addr11111/0r91Rllo\lon Location of Doc\aent 

AR 5.1 0Q00l7 s., Correspondence-General Ke1110 rcgardltl additional site 
chllrocterlzat on needs at locOIDII 

. 6/1/17 · a Blll "y,ra, lllOE Thllr Jorgensen 
Clly of lacOM 

Londfl 11. 

AR 5. I 000018 s. 1 Correspondence-General KeQIO rcgw-dl, evaluation of fUIJlnt 
tut results r011 l'USA. 

l/lJ/17 2 8111 "y,ra, lllOE Taco.. landfill Filo 
fnd 8ordn1r • Im · 

All S. I 000019 s., Correspondcnco-Gcncral tlc.ao regarding deep exploration l/21/81 1 a.c. Prior am 11y ..... am 
::, ;~ boring at JICOffla Landfill . Hart rr ..... 
:, 

All 5. I 000020 S .1 Correspondencc·Gcn~r•l Letter regardlnl deep e>eplorotlOR l/29/81 llll llyera. Im Thall' Jorgenaen 
:) boring. TaCOIDI 1111dr111. Caty of llCCIIII 
:) 

All S. I 000021 S. I Correspondencc·Generol Letter rcgardlnl doer e>eplorotlon l/29/17 1 em 11y..-.. 1110E Thalr Jor91111111 
:> boring, TaCGIII 1111df II • Caty of TICOM 
• 
.:, AR S. I 000022 S. I Corrcspondence·Gcnerol Letter rc~dlng new dellv1robl1 do\1 ,9/9/81 2 81~1• St1.11pf. lllOE Thalr Jorgen11n 

for RCQCd a\ lnvtstl gat lon Repo!'t . Caty of TICOM 
0 

AR S. I 00002, S. I Corresponutncc·G~nerol Letter rcgordln&-ccology rcvlo,, and 10/IJ/81 J. Petit' Kact, Im Thalr Jorgensen, 
cCMMJent on tho oft Ruicdlal 61 ~la St111pf, lllOE Clty of Tacoaa 
Jnvcsltrt.lon Aeport fqr Tacoaa 
lood(ll • . 

AR S. I 000024 S. I Correspondence-General Aesponses to ecology coaments on the 10/ lJ/87 " lW<IIOW\ Ulllncw1 
draft AtAedlal lnvestlgatlOA leport. 

All S. I 00002S S. 1 Correspondence-General Schedule for Tacoma landfill . 11/18/87 IH<l'ICWI IH!IIOW'I 

All 5 . l 000026 S. I Correspondence-General Ecologl r.evlcw and coJ...ibt on lhe 11/IZ/81 , 81~1• A. Slui,f, Im Thalr Jorgensen, 
€raft easlblllty Sludy:Reporl for Cltv of lacoaa 
TocolllB ~ondflll . 

AR S. I 000021 S. I Correspondence-General Letter rey:dttY Taco.na Landfill 11/IJ/87 2 Thalr Jorgensen Gl~l• Stuapf. ~ 
R-dlal nv1st gatlon/fculbllllV c1tv of Tecoao 
Stud,'. 

AA 5 . 1 000028 S. I Correspondence-General letter rcgardlny TocO<llll coaaenla to 11/24/81 Gl~l• A. Sl111pf, lllOE Thalr Jorgenstn 
ecologr ruedla lnvesltgatlon cuv or laccm 
coamen s. · 

C-> 

AR S. 1 000029 S. I Correspondence-General Letter regarding methane gas IZ/16/81 2 Peter Katt,~ Thalr JorgcnHn - <'. 1101\ltorlng pro9r&111 and Installation Cttv of TacOM ,- ., 
of $hallo-, gu probu . 1· ~-r,, 

All 5 . I 0000,0 5. 1 Correspondence-General letter regarding methane gos 12/16/17 2 Peter Kael, lllOE Jody SnCt TacOCllll· 
-:o 
:, ~ 

yenerotton and ••t•tlon 111d Pl,rce ',' Health ( ' :, 
nstollatlon of s · llow gas probaa. Oepertaellt c:1 

~.-:-: 
AR 5.2 000001 5.2 ltand,.r lllen Notes Inspection report 

l11nd(lll. 
for Tacoma 2/24/81 8111 flyers , ~ lW<IIOWI 

• • 1 
·: i 

AR 5.2 000002 S.2 llano-rllten Notes Inspection rtport ( or Tac011a Landfl 11 4/28/81 8111 ~ers, lllOE lW<IIOW\ 
I 

AR 5 .2 OOOO0J 5.2 llancw- It ten tlotes Hcroo regardl:9 Tacoma l an<lflll 4/28/ 87 ilfil 6 Fred 61rdncr, lllOE .;., . 

pu,"9lng proce ure . 

11 
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Ooc. I fl le: Type/OescrlpLlon Dato I tagu AuLhor/OrganluLlon Addrcs111/0rganlz0Llon locaLlon of Ooc\llent 

AR S.z OOOOOf S.2 llaowltten NotH Inspection report regarding Tacoao S/1/87 8111 Kycra, .- ~ 
Lam.If Ill. . 

All S.2 OOOOOS S.2 lland.-.rltten Notes tleAo regardl119 lacOIMI Landfill 
drJIHng. 

1'81 2 Fred Girdner, Im {ti[( 

All S.) 000001 S.) I.Jork Plans Attact.M:nt A Tacocna landfill RCllldlal 6/1/16 " Black I Veatch 
lnvestl911tlOA/feaslblllly Study :c3e 

; .:, of llork those I with attached Mp o 
propoud SMpllng locations. 

AR S.) 000002 S.> &.wrk Plans Cover lttltr attached RI/FS acopo of . 6/it/16 " Phllll' Rlngroao frod BlrlNf'., ~ 
....ork l'hlH l. CU.y O TecOM 

AR S.) 00000) S.J l.lork Plans 0oCIMIICnt outlining data Mllageaetll t/2&/16 10 USEPA IHcnOW\ 
plan for Al. 

AR 5.) 000004 . 5.) I.Jork Plans Attachment A to Allenditent No. J to 1/21/87 12 Black l Veatch ~ 
the Agreeaicnt for £n9lneerl~ 
Serl vcea between Black l Vea ch, 
Englneers·Archltects and the Cit[ of 
TaC00\11 for tho facOcMI landfill R /fS 
and Central Area Oevelop,nent ProJect. 

AR S.4 000001 S.4 Sa/llpl lng and Analysis Letter ,e,ardlng attached aemorlncla. 11/19/16 26 lhONs l. Rutherford Petrlcla stora, USEPA 
Plans 110dlflcat ona·to ~ling plan, and &lack a Veatch 

draft grOI.Wld.oter quallt{ 110nltorl119 
rogru, for r.tvate wel s near 
acoma land(l l. 

AR 5. 4 000002 S.4 Sampling and Analysis ~ ling plan regarding gorunwtcr 12/lS/86 ' Blade a Veatch llcftCWI 
Plans q lty 111011ltorln9 progrM fot 

exl5tlnf wells near the Tacoa11 
Landftl and attached Table I re · 
Grounwter Seliple Locations and 
Analyses. 

AR 5 . 4 OOOOOJ S.4 Sampl ing and Analysis San-911~ flan for Tacoma Landllll I/J0/87 JS Black a Veatch 
Plans Remedla nveatlgatlon l'tiase II. £!'19lneera/ArchtUect1 for 

thi Cltv of TtcOIII 

AR 5 . t 000004 5.4 Samp ling and Anal ysis Letter re9¥dl11g deep exfloratlon 1/29/17 8111 Myers,.- Thalr Jorgensen 
Pl alls bor ing at TaCOIII Landfll , Cltv of TecOM 

AR 5.4 OOOOOS 5.4 Sampling and Analysis tle111> regarding attached revlalona to 11/12/87 • T .l. luttiorford 0. V1111111110lo, EPA 
Plans the s~llng plan for Tacoll\6 landfill Bleck a Veatch 

these I llound Hf. for the City of TacGU 

AR 5. 5 000001 s.s Sampling and Analysis Appendix 8 Including Hap with Mell S(29/8S 8 Black a Voatch tincw\ 
Oata locations, well data, grounckatcr • 

(I o.. shll llow aqulf er. groonckatcr 
flow deeper equl(cr, 9eohyJrologtc 
section. 

... 
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Ooc. / flle Type/llcscrlptlon Date I Pages Author/Organlzatlon Addressee/Organlzatlon Location of Docunent. 

AR 5.5 000011 5.S Sampling and Am1lysls loller regarding al\dlrtical results 7/18/86 s T.L. Rutherford Phil Rl'f.ose 
Data on yas s:'tles collec ed on 6/25/86 Black l Veatch Clt.r or aCOIII Refuse 

at ac011111 andflll, attached letter utl UV 
regarding time weighted average and 
short-time exposure limits. · 

AR 5.5 000012 5.S Sampling and Analysis Cover letter regarding attached 7/28/86 2 Hlchacl L.R. Housl•V Phil Rlnr.ose 
Black I Veatch Cltr or acoma Refuse 

averages and short-term exposure utl ttv 
. -:._. llmlts • 

0 AR 5.5 00001) 5.5 Sampling and Analysis Letter regarding time i-.elghted 7/28/86 21 Hlchael L.I. HOU1lcv Phil ll"Y.ose . 
0 Odta averages and short-term exposure Black I Veatch Cltr or acoma'Reruse 
0 limits, attached organic sample lltl ttv 

narrative tlETRO sample /268500, 
0 attached GOtS oryanlc analrsls data 
0 report for volat les, quan ltatlon. 

t\J 
reports, and scans. 

Q AR 5.5 000014 5.5 Sampling and Analysis Olympic Envlr01111ental laboratory data 9/25/86 ~ l.hknCW'I 

~ 
Data Slfflll!lry, Leach Creek, Tacoma. 

AR 5.5 000015 5.5 Sampling and Analysis Ground.-..ater samples, volatile organic 8/86 l 4 l.hknCW'I lhknCW'I 
Odta compounds 10/86 

AR 5.5 000016 5.5 Sampling and Analysis Grounii,.eter samples, inorganic c011- 8/86 2 lhkOCWI l.W<IICW'I 
Odta pounds. 10/86 I 

11/86 

AR 5.5 000017 5.5 Sampling and Analysis Subsurface soil samples, volatile. 8/86 I t lhknCW'I l.W<nlWI 
Data 9/86 

AR 5.5 000018 • 5.5 Sampling and Analysis Sediment samples, volatile oryanic 7/86 I 4 LW<na,,n l.hknCW'I 
Data compowids, semlvolatlle organ c 8/86 

compounds. 

AR 5.5 000019 5.5 Sampling and Analysis List of ':lling actlvles for Tac011111 8/86 t lhkna,,n lhkllOWI 
Data land fl ll we ls. · 10/86 l 

11/86 

AR 5.5 000020 5.5 Sampling and Analysis Surface lo.liter leachate and sewer 7/86- 2 l.W<nCW'I l.W<IICW'I 
Data samples, semlvolatllo organlc 10/86 

compounds. 

AR 5.5 000021 5.5 Sampling and Analysts Cover letter regarding attached 9/'l/8& s Hlchael L.I. Housley tlr. Their Jorgenson 
Data priority pollutant analysts results. Black l Veatch Cltf or Tac011111 Refuse 

utl tty 

AR 5.5 000022 5.5 Sampling and Analysis Cover memo regarding organic analysis 'l/22/8& 8 Dick lluntaur, ~ Bill flyers, '-IXlE 
Data of leach Creek water samples, 

11lt11ched organic analysis data sheets 
for semlv~lallle compounds and 
volatlh compounds. 

20 



Doc. I File Type/Description Date / Pages Author/lrganlzatlon Addressee/lrganlzatlon Location of Doc11111nt 

--· 
AH>.> 00000.1 5.5 Sampling and A11alysls landfill gas aaqiles volatile organic 6/2S/86 2 ltlknOWl lkllcnOWl 

Data compounds. 

AR 5.5 00000) s.s Sampling end Analysis Description of Tacoma landfill 6/2S/86 ' lkllcnOWl lt\kAQWl 
Data lnvest19atlon landfill gas samples, 

attache landfill gas sample, ilnd 

0 
~olatlle organic compound data. 

OAR 5.5 000004 5.5 Sampling-Md Analysis Sample report fora, project code 877, 6/27/86 4 tlerlV HcHall, &El£ 

0 
Data attach~d request for analysis. Jeff BallDIIII, tlETRO 

OAR 5.5 000005 5.5 Sampling and Analysis Organic s~le narrative, METRO · 6/27/86 19 flETRO lklknCWI 
,:::, Data s:fle 1268 01, attached GOIS organic 

ana ysls data rerort for volatiles 
{ ._:i scans, and quant talion reports, 
(~ METRO A-B-N extraction scheme for 

--- i,,ater, 11ETR0 festlcldd extraction ,__, scheme for Wl er. _ 

AR 5.5 000006 5.5 S.,mpllng arnJ Ai1<1ly~ls Organic s~le narrative, METRO 6/27/86 19 METRO lkllcnlWI 
Cl.:,L<.t s;:\'le 1248 0), attached Gll1S organic 

anJ ysls data report for volatiles 
scans, and quaotltatlon reports, 
M£1HO A-B-N extraction scheme for 
,,aler, METRO festlcldc extraction 
scheme for ..o er. 

AR 5.5 00000'/ 5.5 Sampling and Analysis Organic s~le narrative, METRO 6/27/86 19 11:TRO ltlknOWl 
Data samfle 1268 02, attached GOIS organic 

ana ysls data rerort for volatiles 
scans, and quanl talion reports, 
METRO A-B-N extraction scheme for 
W'lter, METRO festlclde extraction 
scheme for W'l er. 

AR 5.5 000008 5.5 Sampling and Analysis Organic sampll&3 narrative METRO 7/1/86 16 HETRO • ltlknCWI 
Data sample 111886VII 1, attached Ge.HS 

organic analysis data report, 
0 quantltallon reports and scans. 
~ 

AR 5.5 000009 S.5 Sampling and Analysis GCMS orhnlc analysis data reports, 7/9/86 16 11:TRO lklknOWl Cl 
llcita sample 113860701, attached scans and ,-

ro1 
quantitation reports. ::•.') 

;:,, 

AR 5.5 000010 S.5 Sampling and Analysis Cover letter reFedlng attached 7/11/86 1' fllchael L.A. Housley Hr. Dlrlstoph Getchell C:-) 
(',.') 

Data proposed schedu e of sampling Black I Veatch · Cit' of TacOIIII Public 2 
activities, s~le container Mor s -; 

:.'.'J requirements, and sample .. 
freservatlves, a 11st or contract (.") ..... 
aboratorr progrBID protection limits, -, . ... and alls of additional parwneters ;: . for analysis. 

~~ 
:·.•, ,,, 
. ~:, 
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Ooc. I File Typc/Oescrlptlon Date I hges Author/~ganlntlon Addr••••tl~ganlaatlon Locit.lon olOoeulent 

AR 5:5 00002:S 5.S Sampling ond Analysis Cover actDO regarding attached organic 9/22/86 14 Olde Hunt...,.. ~ am ttvn, ~ 
Oata analysis of leach Creek, TaCOIII 

landfill ·wttcr Ind aoll s~lea. 

AR 5.5 000024 S.5 Sampling ond AnalysU Request for ana!lsh, tlanchestcr 9/24/86 2 am ttver•. ~ UlkllOWl 
Oala EnvlrofWllCnlel l oratories. 

::> All 5.5 000025 S.S Sampl lng _and Analysis Request fO(' ana._!lsls, Manchester 9/24/86 2 Blll ttvera. Im Ulklllloft 
::> Oala ; :- Envlr01¥11cntel orotorles. 
:, All 5. S 000026 s.s Sampling and Analysis Request for ana~sls, "8nctlester · 9/26/86 2 am ttvera. 1m ~ -:, Oalo Envlromcnlel oratories. 
::::> All 5.5 000027 s.s Sampling and Allllysls SurAv-y of clftected volatJle t/86 J1 Black a Veatch Ulknca.n 
C'v Dato c~foond'i attlCllcd list ol cxlatln, 
.-:, ~I llllllj) Ing locations and 

tv analytlcal data for priority 
pollutonta, volatile and organic 
coa-,,ounds and Inorganic c~•• 

All S.S 000028 s.s Sampling and Analysis letter regarding analytical r1sult1 10/2/8' 2 Ttioaoa L. luthlrlord Thalr Jorgenun 
Data of grounwter aomplos . 8leck I Veatch CltJ ol lacOM Rofus1 

uu tty 

AR S.S 000029 s.s Sampling end AnalyJls lotter regardl119 attached analytlul 10/2/8' " lhoala L. luthcrford It-. Their Jorgenson 
Data results for priority pollutant . · Blade l v .. tdl Cltr of TICOIII l1fus1 

volatile c~s, priority Utt Uy 
pollutont M ab, 11aJor Ions and 
drinking i.eter peranieters . 

All S.S 00oo,o s.s Sampling and Allolysls Ol~l• EnvlrOflllental loboratot)' date 11/4/86 1 111(£ ~ 
Dato . ' 

· I SUMMlry. :, 
AR S.S OOOOJI s.s Sampling and Anoly,ls En'llromc,ntel laboratory date ll.mll'J 1/21/81 2 Im lt1'ulcwa 

Data metals. 

AR S .S 0000'2 s.s Saiapl lng and Analy,ls 0r;anlc s::rt• llal"ratlve t1ETRO saq>le 10,a,186 II 1£180 Ulkncwl 
Dato /4 7859, at ICllcd 6CN orjanlc 

IMlrsls report for vola Iles, n pest clde CO&flOUllds quantltatlon ~ reports end scans. 
('") 

AR S.S OOOO)J. s.s Sompllng and Allllly1is Cover letter regarding attachtd , 10/29/86 ' Ttiou• L, lutblrlOf"d Patricia c. Stora, El'A 
,-

Oat11 volatile orcc analysis data sheet Slade a Veatch r:J 
and u.ap of h Tac0al8 chaMel. ::-: 

( .. ) 
AR S.S 0OO0H s.s Samp l Ing and AlllllyilS 11/J/86 2 fnd A Ti.pson 

0 
letlcr regarding londflll ground.eter Fred Garmier, Im z 

Oatl study 1111d connection of residences lo cul of TacGM, Oepartaent ··i ::.:, city water. ot IA>Uc Morka ~ 

AR S.S OOOOHa s.s Sampl ing 1111d Analysis l1e1110 regardl::J Tocoaia LandfU l upd.ltt 11/6/86 ' fred 6ardncr. Im ociiO~ 
~ 
'· Oata - related hea th depart111ent Issues. :.:. 
C> 

2'26/n 
~',') 

AR S.S 0000}5 s.s Sampling and Analyst s £nvlroivnental Laboratory data 2 ~ lillclllWI 1'·1 

-- r., Oata swilltlry, 111etala. ... 
:..•;:o. r.., 
z 
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Doc. I Flle Type/Description Date I P_agea Author/Org1111lzatlon Addressee/Organlzatlon Locatlon of Ooc1J111nt 

-
AR S.S 0000)6 s.s Sampling bnd Analysis Ol)'11'9la Envlr001Dental Laborutory data 12/S/86 1 ' ~ IHcnCWI 

Data SUo'llllllfy, 

AR S.S 000037 s.s Sampling and Analysts Orjanlc 11111xle narrative tlETRO saa,la 11/21/86 28 t£TRO IHIRCWI 
Data 14 7062, at ached Gata organic 

analysis data report, 60\s organic 
data report for volatiles, 
quantltation reports and scans. 

AR S.S 000038 s.s Sampling and_~nalysls Remedial lnvestleatton Phase I Field 12/2/86 m Black I Veatch, Hart· 
:-:, Data lnvestlgatton 0a a, Preliminary.· Crowser I Assoclat11, Inc. 
::i Prepared for City of TacOGII 

J.R s.s 000039 S.5 Sampling and Analysla Letter reF.dln! attached data sheets 1/J0/81 IS Thomas L. Rutherford Thalr Jorgenaon, 
,:, Data for prlva a wal •mies, revised Black I Veatch Cltr of TICOIIIII, Refuse 

tnblu 1 and 2, 12/1 /86 swnpllny utl tty 
:.) plan, SIMMIW"Y tabla of the volat la 
" or~lc COQljlounds detected Jn the ,,,, 

to al organic halogen (TOX) values, 
:) and tables listing volatile organic 
. .; c~ounds • 

AR S.5 OOOON s.s Sampling and Analysis Landfill gas s~les, volatile 2/87 I 9 lklkOCWI IHcnCWI 
Data organic C~OUl\dS, round..ater J/87 

swnples, ha oienate organic 
c~ounds, meals analyses, 
ground.-.eter swnplea, solid waste 
regulations and treatment parameters. 

AR 5.5 000041 5.5 Sampling and Analysis Cover letter refardlng attached data 4/8/87 24 Hlchael L.R. Housely Cltr of Tacoma Refuse 
Data sheets for vola Ile organic compounds Black I Veatch utl Uy 

for,prlvate wells near the landfill. 

AR S.5 000042 5.5 Sampling and Analysis Pumping test data, eroJcct TFS S/2/87 10 lklknew1 IHlnCWI 
Data hydrologist, CTE, Job Jl11S.OI. 

AR 5.5 00004' 5:s Sampling and Analysis HeJDO regardlny attached samples 5/8/87 6 Black I Veatch City of TacOIIIII 
Data collected dur ng Round I of Phase II 

of the Tacoma Landtlll's Remedial 
Investigation. 

AR S.5 000044 s.s Sampling and Analysis 11eJDO rejMdlng qualtty'·assu~lince 5/IJ/87 17 Black I Veatch City of Tac01111 C, 

Data report ,. : ·J 

AR S.S 000045 S.S Sampling and Analysls Letter rey11rdfny Tac01114 tandflJJ S/lf/87 s Pht1Jt~ H. ltngrosa Fred Sardner • IOJE 
, ... 

Data Remedial nvest gatlon/Feaslblllty Cltr o Tacoma Retusa r.-} 
Studr and attached lab results for Div alon 
vola lla orga~lc coa,ounds, priority C 

. pollutants end hazarilous substances. ' 
AR 5.5 000046 s.s Sampling and Analysis Data sheets fr041 S/14/87 Technical J/20/87 J Black I Veatch IHIRCWI 

Data Progress Report regardln? volatile 
oryanlc compounds, prior ty 
fo lutanls, and hazardous substance 
1st. 

.;.. 
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Doc. I ftle Type/lkscrlptJon · Date I Pagea Author/a-ganlzatJon .Addre11ee/a-ganlzatlon Location of DocuDont 

AR 5.5 000047 5.5 Sampling and Analysis ~ter level data regarding South 6/1/87 Hart-Crowser I Aasoclatas, Ulknow1 
Data TacOll\a ~ wells. Inc. 

AR 5.5 0000{8 5.5 Sampling and Analyst, P .U. -BA r.;oductlon well constant rate 6/87 ' Hart-Crowser I A1soclate1, Ulknow1 
Data plMl\{llng est dra...:lo.,.o and recovery Inc. 

;;~ data oitasured In TL-SA through SC 
0 observation well&. . 
0 AR 5.5 000049 5.5 Sampling and Analysis Ground,.,Qter lllllflle data sheets for 6/87 7 lkJkncwa l.klknlW'I 
0 Data volatile organic compounds and for 
0 halogenated•o,-ganlc compounds. 

0 AR 5.5 000050 5.5 Sampling and Analysis Table J solid i.asta regulation 6/81 1 lkJknlW'I Lklkncwa 
~· Data ~arameters, lemedlal Investigation 

0 
hase II, Round 2 1DOnltorlng well 

samples. 
~ AR 5.5 000051 5.5 Sampling and Analysis Surface 1oator •~les, halogenated 6/16/87 1 lkJkl\OW'I UlknCW'I 

Data organic c~ounda. 

AR 5.5 000052 5.5 Sampling and Analysis 5-0lld wiste refulation ~aramctcra In 6/16/87 lkJkllOWI ltlknlW'I 
Data Remedial lnves lgatlon hase JI, 

Round 2 surface w.ter samples •. 

AR 5.5 0000SJ 5.5 Sampling and Analysis Leachate s~les, volatile organic 6/17/87 UlknlW'I UlkROW'I 
Data compounds-EP tlcthod 624. 

AR 5.5 000054 5.5 Sampllng and Analysis Table 4 solid Wtsta regualtlon 6/87 1 lklkllOWI lklkRIW'I 
Data ~arameters IC111Cdlal Investigation 

hasc I, Round 2, private well 
samples. 

AR 5.5 000055 5.5 Sampling and Analysis Solid wiste refulatlon ~ar11111Cter1 6/18/81 1 lklknow1 tklkllOWI 
Data Remedial lnves lgatlon hase JI, 

Round 2, leachate samples. 

AR 5.5 000056 5.5 Sampling and Analysis landfill gas iamplcs, volatile '2/87 I 9 lkJknlW'I lklknlW'I n 
Data organic coq,ourds, halogenated J/87 ~ coj'.ounds, ground...uter samples, solid (""";) i.iis e regulation and treatment ,-

purameters. r., 

~ 
AR 5.5 000057 5.5 Sampling and Analysis Hema rcjardlng quality assurance 5/IJ/87 

_., 
8 Black I Veatch City of Tac01111 <::. 

Data report J. f~ ~-·-
AR 5 .5 000058 5.5 Sampling and Analysis Hemo reaardlny s~les collected 5/8/87 6 Black I Veatch City of Tacoma -·• '.'.1.) 

Data during ound of hasc II of the. : .. -..... 
(.~J 

Taco11111 landfill Remedial :··1 
lnvcstleatlon, attached revised ,. 
tables through 10 fr0111 the s11411llng ~ "1 

plan. 
:~~; 
:· I 

'" 

z, ,:.> 

VJ r·· .. 



file Type/Description Author/Organization Addre11ee/Organlzation ' location of Docunent 
Doc./ Date I Pages 

AR 5.5 000059 s.s Sampling bnd Analysis Letter report regarding information 6/11/87 22 Russell C. Prior Thomas Rutherford 
Data collected during P::ifin9 test 0\arles T. Ellingson 8lack l Veatch 

~erfor~ed at TaCOIIII an fill on Hart-Crowser, Inc. 
/2/87. 

AR S.S 000060 s.s Sampling and Analysis Table S regardl::f dissolved Iron end 6/18/87 1 Black l Veatch U'llcncwt 
Data 1W1nganes1 concen rations for RI Phase ' II, Round 2, private well samples. 6/19/87 

;.;.:-

AR 5.5 000061 . s.s Sampling and Analysis Hemo regardlnj evaluation of pumping 7/lf/87 Bill Myers, UXE Fred Gardner, UXE 

::, Data test results roa f~OA. 

::, AR S. S 000062 s.s Sampling and Analysis Envlrorvnental laboratorl,.data 10/16/87 1 ~ U'llcnoi,,n 

:) ·Data SUllmal"Y, ~etals, leach eek, Tacoma. 

·=, AR 5. 5 00006j 5.5 Sampling and Analysis Memo regarding fhase II, Round 2 7/J0/87 2 Black I Veatch Thalr Jorgensen, CUI 

:::> Data surface 1-.t1ter samples. of Tacoma Refuse Uti itv 

v 
Kark Snyder 
Black I Veatch 

:) 
Charles Ellingson 
Hart-Crowser 

'J7 Richard Branchflower 

AR 5.5 00064 5.5 Samp 11 ng an.1 Alla I ys h Memo regardin! Phase II, Round 2 7/J0/87 2 Black l Veatch Their Jorgensen, cur · 
Data leachate swnp ea. of Tacoma Refuse Utl ity 

Kark Snyder 
Black l Veatch 
Charles Ellingson 
Hart-Crowser 
Richard Branchflower 

AR 5.5 00065 s.s Sampling and Analysis He~ regarding fhase II, Round 2 8/4/87 Black I Veatch Their Jorgensen, Cltr 
Data ground-.ater samples. of Tacoma Refuse Utl ity 

Hark Snyder 
Bl41ck I Veatch 
Charles Ellingson 
Hart-Crowser 

AR 5.5 00066 s.s Sampling and Analysis Letter regarding attached analrsls 8/6/87 41 Thalr Jorgenson Glynla Stunpf, ~ 
Data sheets for private wells, vola lie Cltr of Tacoma Refuse 

or~anic compounds, priority Utt lty Dlvlslon 
po lutants, halogenated or~anic 
compounds, melllO regarding hase II, 
Round 2 leachate s~les, end memo 
reiardln9 Phase II, ound 2 surface 
wa er samp\e~. 

AR 5.5 000067 s.s Sampling and Analysis Memo regarding Phase II, Round 2 8/16/87 Black I Veatch Thalr Jorgensen, Cltr 
Data ground,,ater s~les. of Tacoma Refuse utl lty 

tlark Snyder 
Black I Veatch 
Charles Ellingson 
Hart-Crciwser 
Richard Branchflower 

24 
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Doc. I File Type/Descrlptlon pate I Pages Author/Organlzatlon Addre11ee/Organlzatlon Location of Docuaent 

AR 5.5 00068 5.5 Sampling and A11alysh Memo regardlnl f'huc II, Round 2 8/18/87 Black I Veatch . Thllr Jorgensen, Cltr 
Data leachate •1111> u. of Tacoa111 Refuse utl lty 

tlark Snyder 
Black I Veatch 
Dlarlaa £lltn9son 
Hart-Crowaer 

,:::::, Richard Branchflawer 

C AR 5.5 00069 5.5 Samplln~ and Analysis tk1t.o regarding f'haso 11, Round a 8/17/87 Black I Veatch Thllr Jorgensen, Cltr 
0 Oat11 surface 1-ater Sbll-.plu. of Tacoa111 Refuse Utl lty 

0 
ltark Snyder 
Black I Veatch 

0 Charles Ellingson 
i'-J Hart-Cro,,Hr 

Richard Branchflower 
----'-_.J 

m AR 55 00070 5.5 ~ling and Analysis letter regardld res~ll~ of Holly 9/4/87 Thollaa l, Rutherford Thllr Jorgenaen 
Data and flrcrest we h. A ta ed data Black I Veatch Cltr of TacCIIDII Refuse 

sheets regarding volatile organic utl Uy 
compounds. 

AR 5.5 000071 5.5 Sampling and Analysis Private well analyses Tacoma landfill 11/17/87 a Black I Veatch 1-"lkncwt 
Data RI-Phase JI, Round, Draft. 

AR 5.~ 000012 5.5 Sampllng _and Analysts list of private wells. no date 1 lklkn<w1 IHcncwt 
Dato 

AR 5.5 00007.J 5.5 Sampling and Analysis Table 1, field par111nters and total no date 2 Black I Veatcn 1-"lknlW'I 
Data organic carbon for grounwter 

samples collected during Phase JI, 
Round 2 Tacoawt landfill RI. 

AR 5.5 000074 5.5 Sampling and Analysis Table 2 tentatively Identified no date Black I Veatch 1-"lknlW'I 
Data compounds frOII tho grounwter 

san~los collected fr0/11 landfill 
mon torlnj wells durlnl Phase II 
Round 2 o the TacOIIII andflll Ri. 

AR 5.6 000001 5.6 Remedial Draft Remedlal Investigation Report, 9/1/87 209 Black a Veatch, Prepared n 

Investigation/Draft Reports Vol. I. ' for City of Tac01111 ::j 
and Comments 0 

;··-.. -, 
AR 5.6 000002 5.6 Remedial Dr11ft Remedial Investigation Report 9/1/87 598 Black.I Veatch, Prepared ::-:J 

lnvesttgatlon/Draf.t Reports Vol. 2, appendices. lor City of TacOIII .. , 

and Comments •::. 
·:' 

AR 5.6 00000) 5.6 Remedial letter regardlny EPA agency review of 9/14/87 Phillip"• Ringrose Debbie YIIIIIIIIOto, EPA '..'.:t 

Investigation/Draft Reports Draft Remedial nve~tlgatlon Reports. Cltr of TacOGIII Refuse 
:·::, 

anll Co,unent s Utt tty Division 

AR 5.6 000004 5.6 Remedial figures 4-20 throuyti 4-2} r~dln9 9/21/87 4 City of TacOGIII 1-"lkncwi 
Jnve~tlgatlon/Draft Reports ground-.eter contlllll nations ltte 
and Conments with city progress reports. 

;,.,; 
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Doc. I file Typc/0.:5cription Dato I Poges Author/Organlzatton Addrosseo/Organlzatlon Location of DocU111C1nt 

AR 5.6 000005 S.6 Remedial Nemo rofarding Tacoaia Landfill 11/16/87 4 ThOIIIOs L. Rutherford City of Jacome 
lnvestlgatlon/Oraft Reports Remedla Investigation/feasibility Black l Veatch 
and Comments . Study Risk Assessment, attached 

calculation of risk from vinyl 
chloride In ground,,.ater. 

AR 5.6 000006 5.6 Remedial Specific COll'IIICnta by fcologr, TocOIIIII no date 17 ~IUWI 

Investigation/Draft Reports Landfill Remedial Jnvestlga Ion 
and Corrlllents '"' report. 

AR 5.6 000007 S.6 Remedial Specific conncnt1 to Tacoma Remedial no date 2 ~IUWI 

Investigation/Draft Reports Investigation coaments. 
and Corrlllents 

AR 5.7 000001 5.7 Remedial Remedial Investigation final Report, 12/18/87 2S0 · Black l Veatch, Prepared 
Investigation/final Report Vol. 1. for Clty of Tac011111 

AR 5.7 000002 5. 7 Remedial Remedial Investigation final Report, 12/18/87 440 Black l Veatch, Prepared 
Investigation/final Report Vol. 2, Appendices for_Clty of Tacoma 

AR 5.7 00000} S.7 Remedial Remedial Investigation final Report, 12/18/87 ,40 Black l Veatch ~new\ 
Investigation/final Report Vol.), Appendices Pre~ared for the City 

of acoma, l.lashlngton. 

Section 6.0 FEASIBILITY STlOY, 
POTENTIALLY RESPCIBIBLE 
PARTY LEAD 

AR 6.1 000001 6.1 Preliminary Screening Cover letter regardln~ attached Draft ,n181 ,a Black l Veatch fir, Thalr Jorgenson 
of Remedial Technology Prcllmlnar{ Remedial echnolbgy Englneers/Archltoct1, Cltr of Tacoma Rafuse 
Al ternali ves Screening cport. Prer.:;ed for the City Utt tty 

of acOIIIII, Washington. 

AR 6 . I 000002 6.t Prellmlnarr Cover letter re~dlng attached 6/11/87 99 Th0111111 L Rutherford Ms. Patricia C. Storm 
Screening of Remedla Remedial Action Alternative Black l Veatch, U.S. Environmental 
Technology Alternatives Development and JnJtlal Screening Engineers/Architects Protection Agency 

Report, Review draft. 

AR 6.2 000001 6.2 Feasibility Study. Draft feasibility Study Report, 9/26/87 m Th011111s L. Rutherford Ks. Glynis Sttlllflf, ~ 
Draft and Co1M1ents Tacoma Landfill, Vol. 1, Including Black l Veatch 

cover letter. 

AR 6.2 000002 6.2 Feasibility Study, Draft feasibility Stud~ Report, 9/2J/87 184 Black l Veatch Hs. Glynis Sttlllflf, ~ 
Draft end Corrments TacOll\i.l Landfill, Vol. Appendices. Engineers/Architects 

AR 6.2 00000, 6.2 feasibility Study, letter concerning coplei of the 9/14/87 Phillip H. Rlnr.ose, Debbie V1111111810tO, EPA 
Draft and Colllllents agencr review draft,of Tacoma Public Marks lllty 

Landf 11 Remedial Investigation. Services, City of TacOIIIII 

AR 6.2 000004 6.2 feasibility Study, Letter regarding copies of the Agency 10/1/87 1 Phillip H. Rlnirose, Debbie VllffllllllOto, EPA 
Draft and Corrlllents review draft o( feasibility Study Public Marks U lllty 

Report, Tacoma Landfill. Services, City of TacOIIIII 
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Doc. I Ftle Type/De~cription Date I Pages Author/.Qrganlzatlon Addressee/Organization Location of Docuaent 

AR 6,Z OOOOOS 6.2 feasibility Study, Specific coanents by Utishtn9ton ltlkn~ 6 ~ ltlkllCWl 
Draft and Comnents llepart~ent of Ecologr reyar ing 

TacOlllll Land(lll feas bll ty Study 
Report. 

AR 6.:, 000001 6.S feuslblllty Study, feasibility Study final Report Vol. 1 12/22/81 256 Black l Veatch, lklknlWI 
final Reports Englneers/Archltects 

..:.:: Pre~ared for the Clty 
or acoaia, Nllshlngton 

,::=:> 
AR 6.:, 000002 6.S feasibility Study, feailblllty Study fllllll Report, 12/22/81 196 .Black l Veatch ltlkllCWl 

0 f!nal Reports Taco1M Landfill, Vol. 2 Appendlcea. Englncer1/Archftect1. 
0 Prepared for the Clty of 

0 
Tacoma, Nllshlngton 

0 AR 6.4 000001 6.4 Applicable Relevant and Letter concerning the SuperfUlld J/2/81 2 James l. Bradford, fr. Fred Gardner, ~ 

(\) Appropriate Requirements Amendments and Reauthorization Act Black l Veatch 
requirements regardin~ the ARARs 

0 speclflcallr for the acoma Landfill 
a) site feaslb llty Study. 

Section 7.0 RECORD Of OECISI~ 

AR 7.1 000001 7 .1 Correspondence Hell\O re Review of ROD Table and J/a,,ea ' Klchael Nlltson, Retonal Deborah YIIIIIUIQtO, 
Health-Based nud>ers. Attached Table Toxicologist U.S. PA ~erfund Progr1111, U.S. 
re Perforineanco levels for Treateaient £PA Rogian X 
System/Olscharge to Surface Mater, 

AR 7. I 000002 1. I Correspondence HelllO re brief review of "ROI',• J/ZS/88 J "lchael Nlltaon, Regional Oe,boreh Yamamoto, 
TacOlllll Landfill, Black ~nd Veatch. Toxlcologlst, U.S. EPA ~erfund Prog.-11111 U.S. 

Region X £PA.Region X 

AR 7.1 OOOOOJ 7.1 Correspondence Telephone Record re Central Cell 
Timer. 

10/9/87 Hark Synder, Black l Veatch Ji■ lllerlander, ~ 

AR 7. I 000004 7.1 Correspondence Hanwltten llellO re attached handout 11/10/87 1J Pate Kmet,~ Cllrol Kraege, Glrnla 
fr0111 a Geosynthatic 87 Conference ln Stll!ff, Jl■ Ober ander1 
New Orleans, USA. , I.EC£ 

AR 7. I OOOOO!i 7.1 Correspondence Telephone Record re possible methane 12/16/81 Toaa Henderson, l:fsector, J. lllerlander, ~ 
gas problems. Tacoma fire Oepar ment :) 

AR 7. I 000006 7.J Correspondence Routing slip ta attached lelefhone 1/11//88 2 Pete Kmet.,~ Gl ynla St~, I W)f 
record concerning landfill ce l 
manholes. · 

Ak ·1. I UOUUU7 1.1 Curr espu111Jcucc Memo re recording lrnro9n1ph. 1/27/88 Jl■ lllerlander, Ila, l-llOE Darrel Meaver, Air 
Programs,~ 

AR 7.2 000001 7.2 RevlL'W of Tacoma Cover letter re attached reviews of J/21/88 8 Pete Kmet,~ Doug Pierce, Tacoma-
Landfill Closure Plan Tacoma Landfill: Oruft Operations Pierce Count.y Health 

Plan and IX'aft Closure PlBn and Oepartment 
appendix re proposed a,Jdltlonal , 
.:.Jnltorln9 M:lls and 11\iip re well 

"" 10catlons. 

21 
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c. I Flle Type/Description Date I Pages Author/Organization Addressee/Organization Location of Doc1.111ent 

R 7.) 000001 1., Inspection Reports Inspection Report re New Cell and 9/17/87 s J. U11:rl11nder, UlOE File 
Attached report re New Cell 
Construction. 

R 7.} 000002 1., Inspection Reports Inspection Report re New Cell 9/22/87 6 J. Ulerlander, UlOE file 
Construction. 

R 7.) 00000} 1., Inspection Reports Inspection Report re Central Plt Area 9/~4/87 2 P. Kalet and J. Uier lander, file 

:;;.: wiere romembrane WIS being WC£ 
lnstal ed. 

R 7.) 000004 1., Inspection Reports Inspection Report re liner and 
leachate trench. 

9/24/87 C, ICracge, 6. Stunpf, UlOE File 

H 7.) 000005 1., Inspection Reports Inspection Reports re Central Cell 
Construction. 

9/2S/88 2 J. Ulerl11nder, UlOE File 

R 7 .J 000006 1., Inspection Reports lnsfection Reports re New Central 9/26/87 S. Nllhanl, J. Uierlander, file 
Cel . l,()()E 

R 7.J 000007 7.) Inspection Reports Inspection Report re New Cell. 9/28/87 J. (l)erlander, UlOE Flle 

H 7.} 000008 1., Inspection Reports Inspection Report re site visit. 9/29/87 Carol ICraege, UlOE File 

R 7.} 000009 1., Inspection Reports Inspection Report re New Central 9/}0/87 Boose, Ulerlander, UlOE file 
Lined Cell. 

R 7.) 000010 1., Inspection Reports Inspection Report re New Cell. 10/2/87 (l)erlander, UlOE file 

R 7 .} 000011 1., Inspection Reports Inspection Report re tentral Cell. 10/9/87 Brady, Ulerlander, UlOE Flle 

R 7.) 000012 1., Inspection Reports lnsrectlon Report re liner 10/12/87 2 P. Kmet and J. Uierlander, File 
ins allatlon. l,()()E 

R 1., oooon 1., Inspection Reports lnsfectlon Report re New Central 10/15/87 2 J. Knudson, J. Uierlander, file 
Cel • UlOE 

7 .) 000014 1., Inspection Reports lnsfection Report re New Central 
Cel • 

10/22/87 2 J. Ulerl11nd~r. UlOE File 

7.) 000015 1., Inspection Reports Inspection Report re vacutMn test. 11/6/87 2 Cumings, Kr~, Flle 
(lier lander; 

7.} 000016 1., Inspection Reports Inspection Report re Central Cell 11/1'/87 N. Duerr, J. Oberl11nder, Flle 
Project. UlOE 

7.} 000017 1., Inspection Reports Inspection Report re liner urea, 12/17/87 ' John Coate, Jl■ Uierlander, File 
leachate detection and collection ~ 
manhole. Attached Np. 

7.} 000018 ,., Inspection ~eports Inspection Report re Central Cell Toe 1/21/88 4 Sara Brallier, TPlllD; File 
drain leachate flows. Attached Oberlander, looc»: 
Table re ranges of variation In 
leachate characteristics and photos 
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Doc. I File Type/Descrlptlon Date . ! Pagea Author/Organization Addressee/Organization Location of OoCUDent 

--. 
AR 7.4 000001. 7 .4 Record of Decision Transmittal ineaio re attached Record J/J0/88 1S1 Diaries E. Findley, Roble 8. Russell, 

of Decision, Reaedlal Alternative Director Hazerdous Waste Regional Acblnlstrator, 
Selection, final Remedial Action, Division, U.W. EPA Region X U •• EPA Region X 
Coaruencement Bay-South Tacoma 
Channel, Tacoma Landfill. Attached 
Apfendlces re, Applicable or 
Re evant and 1proprlate 

0 Re~ulrements, esponslveness Suamary, 
In ex to Administrative Record and 

0 
;,:. 

State Concurrence letter. 
0 
0 
0 Section 8.0 STATE COOROINATl~ 

t-v AR 8.1 000001 8.1 Correspondence letter re: State concurrence with J/J0/88 Andree Be~ Riniker, Roble Russell, Re3lonal 
~ Record of Decision Director Administrator, U • • EPA 

0 
Region X 

Section 9.0 Et-l'ORCfM[NI 

AR 9. 1 000001 9.1 Notice letters and Notice letter re9ardlng rotentlal 10/16/8S 1 Randall F. 51111th for Erling Nork, City 
Responses liability for fe eral ac Ions at the Charles E. Findley, Kanager, City of 

Tacoma Landfill site. Director Hazardous TICOllil 
Waste Division, U.S. 
Environmental Pro-
tectlon Agency 

AR 9. 1 000002 9.1 Notice Letters and Notice letter regarding potential 1/10/86 2 Fred Gardner, l,llOE Nr. Erling Nork, 
Responses liability for r1111edlal activities Cit{ tlanager, City 

necessary at the Tacoma landfill of 8COIIIII 
site. • 

\ 
AR 9. 1 00000j 9.1 Notice letters and Notice letter regarding potential 1/10/86. 2 Fred Gardner, l,l)(lE Nr. Wllllaia Larsen 

Responses liability for reaedlal activities Refuse utility Division, 
necessary et the Tacoma Landfill City of TacOM 
dte. (") 

AR 9.1 000004 9.1 Notice Letters and Notice letter regarding potential 1/10/86 2 Fred Gardner, l,llOE Nr. Bob Myrick, Water :-3 
Responses liability for remedial actlvlttes Division, City of Tacoma ~ 

necessary at the Tacoma landfill r, 
site. :;::, 

~ 

AR 9.1 00000S 9. 1 Notice Letters and Notice letter regarding potential 1/10/86 2 Fred Gardner, l,l)(lE tr. Roa:' Spllrllnl, 
c~ 
<'.".) 

Responses liability for rcaiedlal activities Solid ste utlll y !2'. 
••·I necessary at the Tacoma Landfill tlanager, City or Tacoma :;:o 

site. ~--... 
("'.> 

AR 9.2 000001 9.2 Endangerment Assessment Cover letter regarding attached 4/3/87 4 Phillip N. Ringrose. Fred Gardner, l,l)(lE 
~ 
. .:;•· Endangerment Assessment Report Refuse utility Division, ,:·1 

Outline. Clty or Tac01p& ;:.'.'; 

r:;.,. 
AR 9.} 000001 9.} Response Order by Resronse Oeder by Consent In the 6/27/86 ,s l,l)(lE 

Consent mat er of T6coma L6ndflll. LJ 
::::, 

29 -, .,__ 
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lloc. I 

AR 9.) 000002 9., Response Order by 
Consent 

AR 9.4 000001 9.4 Pote11t1ally Responsible 
Partr Information.., Waste 
~an ities, Types;· etc. 

AR 9.4 000002 9.4 Potentially Responsible 
Partr Information, 1-laste 
~ ities, Types, etc. 

AR 9. 4 00000J 9.4 Potentially Responsible 
Partr Information, 1-laste 
Quan itles, Type~, etc. 

9,4 Potentially Responsible 
Partr Information; Waste 
Qui!fl Illes, Types, etc. 

9.5 000001 9.5 Landfill Operating 
Permit 

ectlon 10.0 HEALTH ASSESSMENT 

ectlon 11.0 NATUlAL RESOlflCE TRL6TEES 

R 11.l 000001 11.1 Corr~spondence 

Type/Description 

Request for Resolution for lhe City 
Council meeting of Tuesdar, July 1, 
1986 concerning the Reaied al 
lnvestl9ati9n at the Tacoma Landfill 
site. 

Notlflcatlon of Hazardous Waste site 
and a telephone use report regarding 
sample infor111atlon. 

tlemo reyarding l1111dfl 11 
reconna ssance strategy for 
Coawnence111cnt Say, City of Tacoma. 

Hemoranduni on research of wiste 
sources with attached table on 
~hyslcal characteristics of potential 
andflll cont1111tnants and compounds 

detected in landfill gas. 

Technlcal·Progress Report detailln? 
fhysical characteristics of potent al 
andflll contaminants and compounds 

detected in landfill gas. 

Letter outlinina conditions regarding 
the attached .19 7 conditional 
operating permit for City of TacOlllil 
Landfill. 

Cover letter re concern for salmon 
habitat at Leach Creek and attached 
co11¥1lents on the.Remedial 
Investigation Report. 

Date 

6/17/86 

6/J/81 

9/8/82 

12/2/86 

12/10/86 

S/14/8~ 

J/4/88 

,o 

I Pages Author/Organization 

4 

2 

11 

' 
4 

s 

R. O. Sp,lrling, Refuse 
Utility Publlc Marks 
Oepartaent, City of Tacom1 

Ronald Mest, Chealcal 
Processors, Inc. 

Robert A. Posa for 
Jomes N. Evert, TGICiC 
Substances Control Branch, 
Lnlted States Envlronaental 
Protection Agency 

Th011111s L. Rutherford, 
Slack l Veatch 

Black l Veatch 

Jody L. Snyder, R.S. 
Tacoma-Pierce County 
Health Department 

Lew Conslgllerl, Coastal 
Resource Coordinator, U.S. 
Department of Coamerce, 
National Oceanic and 
AtOGIOspherlc 
Admlnlstratlon 

Addressee/Organization 

U.S. £PA 
Hooker a.teal Co., 
~eratlons Olvlslon 
· J. larsen, Cltr of 
TacOIIIII PIJlllc l,lor s 

Alexandra a. S.lth, 
Alr and Maste Management 
Olvtslon, U.S. £PA 

Their Jorgenson, Cltr 
of Tacoaia Refuse utl ity 

ltlknlWI 

Phllllp Rlnftose, 
Refuse util ty Olvlslon, 
City of Tacoma 

Deborah Yamamoto, EPA 
Region X 

Location of llocunent 



Doc. I File Type/Description Date I Pages Author/~ganlzatlon Addressee/~ganlzaUon · Location or OoClalllt 

CCllGRESSICtW. 
Section 12.0 HEARINGS/INQUIRIES 

Section U.O PU8LlC PARTlClPATlOVSTATE 
LEAD 

0 AR U. 1 000001 n.1 Coavnunlt9 Relations Coovnunlty Relations Plan for the S/6/BS 42 Susan Hall• Hall A Fred Sardner, ~ 

0 Plan Tac~M landfill Preliminary Associates 

0 
lnvestlgat.lon. 

0 AR U.2 000001 1,.2 Heetlng Notices - letter regardl'1 meeting concerning 10/21/83 I Robert A. Posa, EPA Jia Valentine, Ta.11 
General Correspondence recoRl\lllssance evel lnvestlyatlon of Amlnistrator, Fircrest, 

,:::) the TacOIIIS l'lunlclpal landrll portion lolashlngton 
[',:) of the Commencement Bay Sile. 
_.. 

AR U . 2 000002 n.2 Heeling Notices - General updated 1nforll\3tlon re,ardlng 1 lklknlWI 
~ General Correspondence Tacoma Landfill situation, ..el 

location map, and selected and 
monitoring well data. 

AR I}. 2 00000, U.2 Heeling Notices - Two letters regarding lnformat.lon S/24/BS ' LIIW"lo a. Robertson, Fred Gardner,~ 
General Correspondence repositories established for the Hall l Associates KeMeth Harvev, Tacoma 

Tacoma landfill Remedial Action . Publ le Llbrarv 
Prograni. 

AR I}. 2 000004 U.2 Meeting Notices - letter reiardlng Information file on 6/S/BS ' tlark 8. Snvder. Ms. Pat Devine, U.S. EPA 
General Correspondence the Oefar ment of Ecololy's Tacoaia Black a Veatch Regional llbrarv 

landfl l Reaiedlal lnves lgatlon with 
attached Information Reposltorv Index 

AR U . 2 00000S 1'.2 Meeting Notices - Two letters regarding Information 6/S/BS s tlark 8. Snvder, ..-. Derek Sandison 
General Correspondence file on the Oerartment of Ecologv's Black A Veatch TacOIDil-Plerca Countv 

Tacoma Landfll Remedial Health Department 
lnvestl~atlon, with attached ..-• Mil bur Larson, 
lnforma Ion Repository Index. CltJ or TacOIJIII Department 

or ubllc Works 

AR U. 2 000006 1'.2 Heetlng Notices - letter relardlng lnforlll8llon file on 6/S/BS ' llark 8. Snvder, ..-• Dean Haqlton, 0 
General Correspondence the Oefar ment of Ecolo~r•s TacOllll Black A Veatch Pierce Countv librarv ~ 

Landfl 1 Remedial Jnves gallon, with C") 
r-

attached lnfor111tton Reposltorv ,,, 
:0 Index. ::,:;; 

AR 1' . 2 000007 6/S/BS 
C") 

1'.2 Meeting Notices - letter reiardlng Information file on 4 tlark a. Snvder, tt-. KeMeth Harvev, c:> 
General Correspondence the Oefar ment of Ecololr's Tacoaia Black A Veatch Tacoma Public llbrarv !:~ 

---i Landfl 1 Remedial Jnves gatlon wllh ::0 
attached Jnfor1111tlon Reposltorv Index ~-~ 

c-:, 
and memo regarding Information ;:··I 
Repos Hor I es. ~ 

i:) 
: ·i 

J;.J 
1-1 
···:• 
--1 
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flle Type/Description Dile I ,ages Author/O-ganlzat1on Addressee/0-ganlzatlon location of OoCUIICl\t 

1) . 2 000008 1J.2 Hectlng Notices - tteJDO re~ardlng Tacomo llsndfl 11 4/10/16 1 L...-1e Robcrbon, Hall Claire •~• am 
General Corresponqence lnfor,ia Ion Rerosltory with altedled I Auoclales 

list of repost orles, Index fora, 
Initial corrupondence to the 
retosltory persOMel, and draft 
le ter . 

IJ . 2 000009 IJ.2 Meeting Notices - letter regard!::? lnfor111atlon flle on 5/1/16 Claire•~. am tis. ,at Divine, U.S. EPA 
Ge~al Correspong,nce tht TacOOI& lOlld Ill . Reg10M1 Llbrery 

1) .2 000010 IJ.2 Meeting Notices - Agenda for Tacoma landfill 5/15/86 ~ lHlnow\ 
~eral Correspondence Informational -.ectlng at fl rcrest 

Recreation Center. 

1). 2 000011 IJ .2 Heel ing Not ices - Attendance register fr°" the Jacoaa S/lj/86 a ltlkncwa 
General Correspondence landfill lnfor111atlonal ~eetlng at 

Fircrest Recreational CClller. 

A I) . 2 000012 1J.2 Heeling Notices - letter regardlnl packet lnforratlon S/1S/86 Claire Ryan, ~ b 6 • Tac111111 
General Correspondence sent to reslden $ near Tacoma 

landfill. · 

A I} , ) 000001 "·' Press Releases/fact Ne....s release regard!~ fund ing and 
Sheets study of Taco,na landf 11 . 

t/28/8t 2 Kathy Davidson, u;s. EPA Prass 

R I) . ) 000002 "·' Press Releases/fact fact sheet re?ardlng preliminary test 6/U/IS a Fred Gardner• am ltlkncwa 
Sheets results on dr nklng witer ,.ell . 

contamination. 

R u., 000003 IJ.J Press Releases/fact Well contwolnatlon fact sheet 4/1S/8S s llef'ek Sandison, TIICOIIIII· lklkllOWI 
Sheats Pierce County Health 

Departaent 
Fred &ardnu •. ~ 

R I).} 000004 l}.J Press Re leases/fact fact sheet regarding drinking Witter 6/'lS/85 ~ ltlkna.n 
51w!ets ...ell contan,lnatlon. 

R I).) 000005 IJ .J Press Releases/fact fact sheet regarding well 
Sheets cont11111lnbtlon, with attached map. 

4/IS/BS ' Fred Sardner. am I.H(ncw, 

R IJ . ) 000006 U .J Press Releases/fact Press release r~dlny the Remedial 4/5/86 Dive Frutiger end ltlkna.n 
Sheeh Investigat ion a fees blllly Study Their Jorgenson, Cit[ 

for TacOln3 l.andflll . of Tacoma. Refuse ut l1ty 
Division 

R I}. 4 000001 U .4 Coamtnts and Responses letter re Public Neetlng on February 2/20/88 4 C.l. Kelly, Jr. Citizen of Its.· Glynis StUlllpf, ~ 
11, 1988 and request for alternate Tacoaia, Mastilngton 
,nt er supply for residents on 5,rd 
Street ~lt:Sl . 

A 13. 4 000002 U.4 Con,uculs amt Rcspouses letter re co11mcnt5 on rroposcd JacOIIIIII 2/26/88 ' Kenneth F. Olson, TacOM Its . Glynis St11111pf, 1-M 
landfl 11 Cleaning and ht Pub lic Pub Uc Utl lilies 
Heeling on February 11, 1980. 
Attached ne-,spaper articl e "Jhe EPA 
essens Its fear of toxins.· 

'2 



Doc. I flle . Type/Oescrlptlon Date / Peges AuUIOl'/Organlzatlon Addreuet/Or91"1zatlon 

AR I}. 4. OUUOOJ IJ.) C04Mlcnts a,.J Responses Responsiveness Suiwnary JIU 2S U.S. EPA lleglon 10. IIXl£ file 

AR I} . 5 000001 1,.5 Public fleetlng Transcrlft of Proceedlnis, Public Z/11/88 87 Carol Kraen• 8lynlx file 
T ranscrl pts Keeling ebruary 11, 19 8 SlU!fl. 81 l :ro:•• 11Xl£; 

Deborah y__, o, EPA 
lleglon X 

;;.:, 

:, 
:, Section 14 .0 PUlllC PARTICIPATI0,1 -

POTENTIALLY 
:, RESfa-618L£ PARTY LEAD 
:, 

.~ l ! l 000001 I ~ I Heeling Notices - letter regardl:l Tacoaia Landfill 6/19/ 8' a Andrea Bcatty-Qlnlker. .... lfiilll , Tacoaa :, 6.:;,eral Cc,; ,·espondence general lnforM Ion with anached 1110£ 
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--'NORE.-' 8EAITT RINlk.ER . 
Director 

STATE OF W . .\SHINCTON 

DEPARTMENT OF ECOLOGY 
,\,fdi/ Stop PV·II • Olvmp1<1. Wash,n~con <J850-l-871 I • (.!!.~) ~;%<)(1() 

March 30, 1988 

Mr. Robie Russell 
Regional Administrator 
U.S. EPA - Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 

Re: Record of Decision (ROD) for the Tacoma Landfill Site, 
Tacoma, Washington 

Dear Mr. Russell: 

The Washington State Department has completed its review of the Tacoma·· 
Landfill ROD. Based on this review, the State concurs with the 
selected remedy. The major elements the remedy provides for are: 

1. Prevention of further groundwater contamination via a groundwater 
extraction/treatment system. 

2. Reducing the future production of leachate by constraints on site 
operations and by proper grading and capping of the landfill. 

3. Elimination of off-site gas migration through operation of an 
existing gas control system and expansion of this system, if 
necessary. 

4. Further protection of public health and the environment •1ia 
monitoring of groundwater, surface water, gas and air emmissions, 
and provision of alternate water supplies where necessary. 

I know Ecology and EPA staff have been working long hours and in close 
cooperation to complete this ROD in a timely manner. We look forward 
to successful consent decree negotiations with the City of Tacoma to 
implement the ROD. 

MC:sjm 

cc: Mike Rundlett 
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Sincerely, /\ 

, I 1, ~-u i1 ,_. 

Andrea Beatty Riniker. 
Director 
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SCOPE OF WORK 

FOR 

THE TACOMA LANDFILL CONSENT DECREE 

1.0 INTRODUCTION 

This Scope of Work (SOW) sets forth the tasks necessary to complete the 

Remedial Design (RD) and the Remedial Action (RA) at the Tacoma Landfill 

Super:-fund Site. The Remedial Investigation (RI) and Feasibility Study (FS) were 

conducted by the City of Tacoma and were completed in Decembel' 1987. The 

Recoro of Decision (ROD) was signed on March 31, 1988. It shall be the 

r:-esponsibility of the City of Tacoma (hereafter l'eferred to as Settling 

Defendant) to prepare, submit for approval, and fully implement work plans 

incorporating each element of this SOW. It shall be the sole l'esponsibility of the 

Settling Defendant to ensure that work plans as undel'ta.ken meet the 

performance requirements set forth in this SOW and the Consent Decree and the 

Settling Defendant shall not rely on document and plan ~pprovals pl'ovided by the 

Government Plaintiffs. In addition, the Settling Defendant shall ensure 

consistency with the National Contingency Plari (NCP) and Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) as 

amended by the Superfw1d Amendments and Reauthorization Act of 1986 

(SARA), and shall satisfy all applicable and l'elevant and appropriate laws arid 

regulations (ARARs). 

1.1 Remedial Action Requirements 

The requirements of the remedial action at the Tacoma L.rndfill, as stated 

in the ROD, a.re: 

1) reduce the production of leachate by placing constraints on further 

site operations ,rnd by capping the landfill; 

, .. 
2) e1iminate off-site gas mig-ration through a gas extraction system; 
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3) prevent further mig,"ration of the contaminated plume and reduce the 

concentration of contaminants within the plume via a growidwater 

extraction and treatment system; 

4) further protect public health and the environment through monitoring 

of growidwater, surface water, subsurface gas, and air emissions; 

5 provide an altemate v.-ater supply (Tacoma >lwiicipal Water) to any 

residents deprived of their domestic water supply due to 

demonstrated contamination from the landfill or due to the action of 

the extraction/ti-eatment system; and 

6) establish institutional controls to promote and support the remedial 

action. 

1.2 Project Work Plans 

All work performed at and aroW1d the site pursuant to this Scope of Work 

shall be accomplished in accordance with work plans i·hlch shall be prepared by 

the Settling Defendant and submitted for review and approval by the 

.Government Plaintiffs. Work plans shall address implementation of each 

element of the SOW including: the predesig;n study consisting of monitoring well 

installation, sampling activities, extrnction system evaluations, tceatability 

studies, and pilot studies; design documents such as design reports, plans, and 

specifications; construction activities i.ncludiJ1g scheduling, constr-uction quality 

control/quality assurance, engineering services during construction, and as-built 

documentation; and the preparation and implementation of operc1tio11 and 

maintenance munuals for remedial action facilities including the details and 

scheduling of performance monitoring. The work plans shall include sc~edules 

and a discussion of potential problems which might be encow1ter::ed. 

The Settling Def~ndtrnt shall implement all plans and work elements 

according to their terms and according to the schedule approved and 

incorporated.pursuant to Section 9.0 of this S0\V. The Settling Defendant shall 

2 

00000225 



notify the Government Plaintiffs of initiation of any field work at least 7 days 

prior to the commencement of such work. The work shall commence only'aftel' 

the Settling Defendant has received Government Plaintiff approval. 

1.2.l Project Management Plan (Pl\lP) for RD/RA 

1.2.l.l Remedial Design Project M.u1agement Plan 

A project management plan for RD activities, including a schedule for 

completion of RD tasks and submission of deliverables established pursuant to .. 
Section 9.0 and Table 5 of this SOW for each element of this SOW, shall be 

submitted by the Settling Defendant no later than 30 days after lodging of this 

Consent Decl'ee. Compliance with this schedule, once approved by the 

Government Plaintiffs, is a requirement of this SOW and notice of the schedule 

shall be sent to the court. The PMP shall describe the Settling Defendant's 

management approach to completing the RD tasks for the site. The PMP shall 

identify the key individuals for the Settling Defendant, and identify levels of 

authodty and lines of communication in working with the Government 

Plaintiffs. The plan shall also address systems 0l' methixls that will be used to 

ensure technical quality and compliance with project schedules. 

1.2.l.2 Remedial Action Project Management Plan 

The Settling Defenda.nt shall prep .. u·e a pl'elirninary remedio..l action project 

management plan, including a brief discussion of tasks, an implementation 

schedule, a description of the long term operation .J..11d maintenance 

requirements, and institutional controls and monitoring requirements th;1t 

comply with this SOW and the ROD. This pl,rn shill be included i.n the Project 

Management Plan document. When the remedio..l desig11 details become 

available, an update of the prelim~ary remedial action portion of the project 

management plan, including a more detailed description of the construction 

tasks, shall be completed and submitted to the Government Plaint iifs for review 
r, . 

and approval in accordance with the schedule establ:ished pursuant to Section 9.0 

(see Section 7 .O of this SOW). 

3 
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1.2.2 Health and Safety Plan 

All work, including sampling and other field data gathering activities, shall 

be performed under an appropriate health and safety plan for the protection of 

workers and the surrowiding community in accordance with EPA, OSHA, and 

WISHA requirements. The Settling Defendant shall submit a site safety plan to 

the Government Plaintiffs for comment prior to commencing any action on the 

site. The initial site safety plan submitted (as part of the Predesign Study, 

Section 3.1.1.2) shall be amended to reflect subsequent field activities and their 

varying site safety and health requirements. The Settling Defendant shall be 

solely responsible for ensuring that the plan satisfies all applicable laws and 

regulations. The Settling Defendant shall appoint a site safety officer (SSO) who 

shall be responsible for ensuring compliance with the Health and Safety Plan. 

The Settling Defendant shall require their contractors and employee~ to 

observe safe practices with respect to all active utilities within and arowid the 

site including sewer, power, water, and telephone lines. 

1.2.3 Quality Assurance Project Plan (QAPP) 

A quality assurance project plan shall be developed for the remedial design 

phase which shall include procedures for: sample custody; data reduction; 

validation and reporting; internal quality control checks; P4:'rforma.nce and 

system audits; preventative maintenance; and corrective action. This pL.111 shall 

be implemented by the Settling Defendant upon approval of the Government 

Plaintiffs. The most current of the following g1.1idelines shall be used to develop 

these plans except where otherwise noted: 

USEPA, Laboratory Data Validation, Fw1ctiona.l Guidelines for Evaluati..ng 

Inorganic Analyses, July 1988; 

USEPA, Laboratory Data Validation, Fw1ctional. Guidelines for Evaluating 
... 

Organfc Analyses, February l, 1988; 
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USEPA Contract Laboratory Program, Statement of Work for Inorganics 

Analysis, SOW no. 788; 

US EPA Contract Laboratory Program, Statement of Work for Organics 

Analysis, October 1986, revised February 1988. 

Data Quality Objectives for Remedial Response Activities, 

EPA/550/G.87 /003 and 004; 

Quality Assurance Program Plan for Region X, 1986. 

1.2.4 Sampling and Analysis Plans (SAP) 

All SAPs prepared pursuant to this Scope of Work shall include, at a 

minimum: a description of proeedur~s for field sampling, sample handling, 

sample analysis, data analysis, and identification of laboratory analysis 

procedures. They shall also pro\·ide for Contract Laboratory Program (CLP) 

deliverables as ref et"enced in Exhibit B of the Contract Laboratory Program 

Statements of Work for Organics and lnorganics (see Section 1.2.3). 

In addition, all SAPs shall include data quality objectives and specify 

quality assurance and quality c·o1_1trol (QA/QC) procedures and samples to meet 

the requirements of the QAPP (Section 1.2.3). SAPS shall be approved by the 

Government Plaintiffs before cillY sampling or monitoring begins. Sampling and 

analysis shill be pel'formed in accordance with approved Ecology a11d EPA 

sampling and laborato1·y protocols and QA procedures in effect at the time of the 

sampling or analysis activity. Detection limits, with the exception of the 

screening tests, shall be at least ;1s low as dri.nki.11g water stJ..ndards or approved 

health based criteria, or th1• [P.-\-CERCLA contract laboratory prog;ram 

standards, whichever is lo\,t->r. EPA approved methods shall be used for ail 

possible parameters. If "appr"v••d" methods are not available, then proposed 

methods shall be submitted tn t ht> G4)Vernment Plaintiffs for review and approval 

prior to thett use. The Sett l i11~ Defendant shall make available raw data within 

five days of_receipt of res1dt:-;, ,11HI quality assured data in the format specified u1 

the sampling and analysis µLui to the Government Plaintiffs within 90 days of 

sample collection or field te~t u1g or within 15 working days of receipt of all lab 
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results for a sampling event~ whichever is sooner, and shall submit these results 

in the monthly progress report (as described in Section XII of the Consent . 

Decree) within thirty calendar days of receipt of the data. Replicate samples 

shall be collected and analyzed as descl'ibed in the QAPP or as required by the 

Government Plaintiffs on a case by case basis. 

1.3 Authority of Government Plaintiffs Regarding D~liverables Under This SOW 

Any and all documents (deliverables) required to be submitted to the 

Government Plaintiffs under this SOW are subject to review and approval by the 

Government Plaintiffs, wtless otherwise specified. Such approval may be 

conditional or may specify required modifications to these documents. The 

Settling Defendant shall consult with the Government Plaintiffs in pl'eparing all 

deliverable items wider this SOW to minimize the need for such modifications 

and to determine whether draft submittals are necessary. All deliverab~es shall 

be prepared in accordance with applicable EPA and Ecology guidance. Upon 

approval or modification, all such plans and documents shall be implemented in 

accordance with their terms and schedules. Bid packages are not subject to 

approval of the Government Plaintiffs but shall be submitted upon request. 
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2.0 CONTINGENCY PLANNING 

All work wider this SOW must explicitly address those contingencies which 

are typical to hazardous waste remediation and those provided for in this SOW 

and the ROD. Specifically, design and/or construction activities wider this SOW 

must provide for the situations discussed in this section. 

2.1 New Contaminant Plume 

The Settling Def enda.nt shall submit a contingency plan for the expansion 

and/or modification of the extraction system necessary to control a previously 

wiidentified plume, or a lobe of a plume emanating from the landfill in areas 

currently considered wiaffected. This contingency plan shall include provisions 

for determining the existence and source of such a previously llllidentified plume, 

or lobe of a plume using, at a min1mum, the following criteria: 

a) proximity to the landfill; 

b) hydraulic gradient; 

c) aquifer characteristics; 

d) historical data; and 

e) types of contaminants. 

A previously unidentified plume, or lobe of a plume, is defined as any 

exceedance of the early warning values described u1 Section 3.3.2,2 i.n areas 

currently considered unaffected. Exceedances shall be determined using the 

approved method described in Section 3.3. l.3. This plan shill be submitted with 

the 60 percent design for the extraction treatment system. 

2.2 Alternate Water Supply 

If contamination (determined through procedures established in Section -LO) 

emanating from the landfill is found in the Fircrest wells (located immediately 

west of the landfill), an alternate water supply shall be provided to the tmvn of 

Fircrest immediately. A plan to cover such a contingency shall be submitted to 

the Government Plaintiffs for review and approval no later· than 45 days from 

the date of lodging of this Consent Decree~ 
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A contingency plan describing how alternate water shall be provided to 

other currently and potentially impacted areas arowid the landfill shall be 

submitted no later than 45 days from the date of lodging of this Consent 

Decree. This plan shall include procedw·es for supplying temporary water witil 

the impacted residences can be connected to the Tacoma water system. The 
, . 

plan shall be consistent with Section 4.0 of this SOW. 

Construction plans and specifications for expansion of Tacoma City water 

supplies to affected areas, including all design calculations and the construction 

s·chedule shall be submitted within 45 days of residences being supplied with 

temporary water. 

2.3 Operation and Maintenance 

The Settling Def enda.nt shall prepare a contingency plan for the instance 

where the final remedial measures do not meet the performance criteria outlined 

in this SOW. This plan shall also describe the action the Settling Defendants 

shall implement if, after the groundwater extraction/treatment system or the 

gas extraction system has been shut down the monitoring dat~ indicate 

exceedances of the criteria outlined in Sections 3.3.2 and 7. 7 .3. This plan shall 

be submitted as part of the Operution and l\fo.intenance Plan described i..n 

Section 7. 7. 
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3.0 TASKS FOR REMED[AL DESIGN 

This section provides a task breakdo"",:1 for all actions to be performed 

during the RD phase. 

3.1 Predesign Study 

The Settling Defendant shall conduct a predesigu study to achieve the 

requirements listed below: 

1) to provide sufficient information to delineate the boundary of the 

plume or plumes and for the purpose of designing the extraction 

system; 

2) to assess whether dense non-aqueous phase liquids (DNAPL) are 

migrating from the landfill; 

3) to complete the characterization of the affected aquifers and 

associated hydrology necessary to design- the extraction system; 

! 

4) to establish indicator parameters selected from the Target Compound 

List and leachate parameters li.sted i.11 \VAC l 7:~-304-490; 

5) to sample all monitoring wells (both the TL ru1d i\I\V secie.s) three 

times Lil a si.x month period (to i.I1clude a high and low 1.vatee table 

season); 

6) to determine the suitability of the alternative treatment options in 

meeting the treatment standards; 

7) to determine the location of the optimum extraction well network to ,., 
·•1 
achieve the grow1dwater cleanup goals and criteria; and 

8) to select the treatment option for RA. 
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3.1.l Monitoring Wells 

3.1.1.l Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP, which shall meet the 

requirements of Section 1.2.4 of this SOW, for l'eview and approval by the 

Government Plaintiffs prior to initiation of drilling. This plan shall include 

monitoring well installation procedures, soil chemical and physical sampling 

requirements, a well installation schedule, and reporting requirements. Data 

quality objectives for this effort shall also be identified in this plan. 

3.1.1.2 Site Safety Plan 

A site Health and Safety Plan shall be pt'epared in accordance with 

applicable EPA, OSHA, and WISHA. requirements. This plan shall address all 

aspects of the Predesig,11 monitoring wells, including drilling and sampling. The 

site safety plan .shall be prepared as described in Section 1.2.2 of this SOW. This 

plan shall be submitted with the monitoring well SAP, and shall be updated to 

reflect subsequent field activities. 

3.1.l.3 Monitol'ing Well Cnstallation 

The Settling Defe11da.11t shall i.nst.~U required wells listed i.n Table l and at 

the approximate locations sho\ .. -n on Figure 1. Exact well locations sh,ill be 

approved by the Government Plai.ntiffs prior to drilli.ng. All newly constructed 

wells shall be surveyed to the ne..1rest 0.01 foot, and shall comply with EPA 

Order No. 215.0, l\linimum Set nf Data Elements for GrOLmdwater. Weil logs and 

survey data shill be submittt:•d ,.~ithL11 30 days of the instillation of the last well. 

Additional wells to those listt•d may be required by the Government Plaintiffs, if 

necessary, to achieve the rt:>sp ... •d ive requirements listed in Section 3.1. 

3.1.1.4 Existing Wells ,·, 
. ·~, 

Existing private wdls 111.1y ht) rehabilitated, however data collected will be 

used for water level data u11ly. 

0000-02.3 a 
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3.1.2 Growidwater Sampling 

3.1.2.1 Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP for groW1dwater sampling which 

shall.meet the requirements of Section 1.2.4 of this SOW, fo1· review and 

approval of the Government Plaintiffs, prior to growidwater sampling. The SAP 

shall be amended after the indicator parameters are selected (Section 3.1.2.2) to 

specify sampling paramete1·s for future sampling rowids. Amendments to the 

SAP shall be reviewed and approved by the Government Plaintiffs. 

3.1.2.2 GroW1dwater Sampling/Indicator Parameter Selection 

The Settling Defendant shall sample each of the new MW series wells and 

the existing TL series wells (as sho,..,n in Figure 1) in accordance with the 

approved schedule in the SAP. The first roW1d of samples shall be collected 

during the period of maximum gradient reversal. These samples shall be 

analyzed for the target compow1ds Hsted in Table 2 and leachate parameters 

listed in WAC l 73-304--190. Tentative compow1ds shall also be identified to 

ensw·e that no potential contaminants of concern are overlooked. The Settling 

Defendant shall utilize this data and histodcal data to develop a list ot' indicator 

parameters to be used throughout the remainder of the RD and RA. The list of 

indicator parameters shall be submitted in a technical memorandum and shall be 

reviewed and approved by the Government Plaintiffs prior to its use. The 

Settling Defendant shall include additional indicator parameters as required by 

the Government Plaintiffs. Data shall be presented i:n the format requested by 

the Government Plaintiffs. 

3.1.3 Extraction System Evaluation 

The Settling Defend,Ult shall conduct additional modeling studies of the 

extraction system proposed in the Feasibility Study, considering the additional 
I', 

data obtainetl during the Predesign Study. The extraction system proposed in the 

FS, with modifications as required, ,.1.nd other potential extraction configurations 

shall be evaluated using a..11alytical or numerical modeling techniques. This 

evaluation shall be conduded-i.I1 conjw1ction with the evaluation of the 
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altemative treatment systems .<Section 3. l.4) to recommend the 

extraction/treatment system for design. The factors to be considered durJng the 

evaluation of the extraction system include the following: 

1) the growidwater cleanup criteria (Table 3); 

2) the cleanup goal of ten years after startup of the remedial action; 

3) the impact of capping the landfill on contaminant volumes and 

mobility; 

4) pumping impacts from the Fircrest and Tacoma production wells; 

5) current contaminant travel times due to growidwater divide shifts; 

and 

6) effect on surface water and other aqui.f er uses. 

Based on the results of the extraction system evaluation, the extraction 

well network which assures compliance with perfoc·mance standards shall be 

established for design. 

3.1.4 Treatability Study 

The Settling Defendant shall conduct a treatability study tu determine the 

most effective method (technical and cost) as identified in the ROD of treating 

the contaminated groundwater. lnitial treatability studies for carbon and ai.r 

stripping treatment technologies shall be conducted usi.ng computer modeling 

techniques. 

Treatability studies shall be conducted for landfill leachate and condensate 

if pretreatment of these current discharges into the sanitary sewer is required. 

An evaluation of the requirement for pretreatment of la.ndfill leachate and/or 

condensate shall be conducted (see Section 3.5.10.1) by the Settling Defendant 

and the Tacoma Sewer Utility. Pretreatment requirements shall be subject to 

review and approval by the Government Plaintiffs. 
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3.1.5 Draft Predesign Repoc-t 

A Draft Predesign Study Report shall be prepared by the Settling 

Defendant which includes a description of hydrogeologic conditions and 

contaminant migration using the data collected during the Predesign Study and 

the data collected during the RI. The report shall also describe how the 

investigation has met the data requirements of site characterization for design, 

contaminant plume (including possible DNAPL) definition, and indicator 

parameter selection as identified in Section 3.1. The report shall present the 

results of the extraction system evaluation and the treatability studies and shall 

detail the work plans for the pilot extraction well investigation and any pilot 

treatment studies required. The pilot treatment study plan shall address 

laboratory and/or field scale tests designed to achieve the requirements listed in 

Section 3.2.2. The report shall be submitted to the Government Plaintiffs for 

review and approval. Government Plaintiffs' comments shall be incorporated 

into the Final Pi:edesig11 Study· Report (Section 3.2.4). 

3.2 Pilot Studies 

3.2.1 Pilot Extraction Well Investigation 

Pilot Extraction wells shall be installed at the locations described in the 

Draft Predesig11 Study Report (upon approval of the Government Plaintiffs). The 

purpose of these wells is to provide additionill aquifer charactel'istics for 

extraction well design. At a minimum, a 72 how· pump test shall be performed 

for each of the pilot test wells to determine aquifer characteristics for use in 

RD (Section 3.3). After the first pump test, the Settling Defendant may petition 

the Government Plaintiffs to reduce the dw-::ition of subsequent pump tests. 

Such revisions are subject to the approval of the Government Plaintiffs. 

After approval by the Government Plaintiffs of the pilot investigation work 

plan (submitted as part of the Draft Predesig,11 Report) the Settling Def end,rnt 

shall submit '.h SAP for the pilot test well installations and testing. This phrn 

shall include: the proposed pump test methodology; the location and number of 

wells to be monitored during the pump test; hi.rndli.ng and disposill of. extracted 

13 

00000236 



r----

water; the construction plans and specifications foe- the test wells; sampling, 

analysis, and QA/QC requirements for samples collected during the pumping 

tests; and the construction and testing schedule. At least one test monitoring 

well shall be located at least 100 feet away from pumping wells wtless other 

spacing is approved by the Government Plaintiffs. Prior to discharge of pump 

test water, it shall be analyzed for indicator parameters, determined wider 

Section 3.1.2.2 of this SOW, to determine an appropriate discharge location. 

Discharge of water contaminated above drinking water standards, health based 

criteria or Water Quality Criteria (WQC) for protection of fish (as listed in Table 

4) to waters of the state, including the sto1·m sewer, shall not be allowed. 

Discharge to the sanitary sewer shall be consistent with the City's pretreatment 

program and shall be subject to Government Plaintiff approval. 

The SAP for the extraction system pilot study shall be prepared to meet 

the requirements of Section 1.2.4 of this SOW. The sampling and analysis plan 

shall be submitted afte1· approval of the Draft Predesign Report. 

3.2.2 Pilot Treatment Studies 

A pilot study shall be conducted f Ol' the treatment method selected in the 

Draft Predesig11 Study Report. The pilot study shall also evaluate treatment of 

leach.1te and condensate currently disc-hnrging to the sanitary sewer, if 

pretreatment of these discharges is required (Section 3.1 .4). 

The pilot study shill be conducted to determine the foUO\\·i.11g: 

1) the suitability of the treatment method for treating the 

-contaminated grow1dwater and its ability to meet perform,rne:e 

standards described in Section 3.3.2; 

2) the predicte~ effectiveness of the treatment system, its flexibility to 

treat changing influent levels, and the range of influent -

concentrations over which the system is effective; 
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3) the expected air· emissions to allow the Govemment Plaintiffs to 

determine the need for air emissions treatment; 

4) the need for pretreatment of g-roundwater prior to air stripping or 

carbon adsorption; and 

5) the adaptability of the treatment system for pretreatment of 

leachate coUected from the Central Area and condensate from the 

gas flares and coUection lines. 

Prior to conducting any bench scale or vendor tests, the Settling Defendant 

shall submit the proposed vendor qualifications to the Government Plaintiffs for 

review and approval. The Settling Defendant shall require vendors selected to 

conduct any treatability study to comply with the Quality Assurance Project 

Plan prepared Wider Section 1 2.3. If the Government Plaintiffs determine that 

it is necessary to conduct field studies using portable or temporary treatment 

facilities, the Settling Defeud,mt shall submit a SAP for such studies, including 

sampling requirements for the influent, effluent, and air emissions monitoring, to 

. be reviewed and approved by the Govemment Plaintiffs. 

The SAP shall be prepared to meet the requirements described in 

Section 1.2.4 of this SOW. 

3.2.:3 Draft Pilot Studies RepMt 

A Draft Pilot Studies Report shall be submitted to the Government 

Plaintiffs describing the fimli.I1gs of pilot extraction weU i.nvestigations w<l the 

treatment studies. The r·ep<JC't shill i.nclude the results and analysis of the pump 

tests, the results and u.na.l)sis qf the tre.itment study, the eecommended 

treatment method, and a di:-;('ussion of how this method fulfills the requirement 

of providing for all kll0\1..71, ,l\ ,1il.1~le and reasonable treatment to any substance 

proposed for discharge to \,·:,t ,•rs ()f the state. 
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3.3.1.2 Treatment System 

The treatment system for the selected remedy as described in the ROD 

shall be designed to meet specific pe1·formance criter'ia appropriate to the point 

of discharge of the effluent as described in Section 3.3.2.3 and set forth in Table 

4. The design shall be based on the full expected range of influent concentration 

and the range of treatment efficiency levels determined duriJ1g the treatment 

pilot tests. The system must be flexible enough to treat changes in influent 

concentrations and volumes due to capping effects and to provide pretreatment 

of the collected leachate and condensate if pretreatment of these sources is 

required. The design shall incorporate all known, available, and reasonable 

. methods of treatment. 

3.3.1.3 Statistical Methods 

The Settling Defendant shall submit a plan describing the proposed 

statistical method for evaluating perfor_mance of the extra~t.ion system.-' The 

method shall be one of the methods described in "Statistical Methods for 

~valuating Grow1d-Water l\Ionitoring Data from Hazardous Waste Facilities," 

published October 11, 1988 in the Federal Register or in the draft EPA document 

,,Statistical Methods for Evaluating the Attainment of Superfund Cleanup 

Standards", December 1988. The method shall be used to determine when a 

statistically sig11ificant exceedance of an established perform.1nce criteria has 

occw-red and to establish trends in grotu1d water d;it..1. This pLu1 shull be 

submitted to the Government Plaintiffs for revie\v and .1pproval. 

3.3.2 Performance Criteria 

3.3.2.1 Extraction System 

The extraction system shall continue to operate·until the water quality at 

and beyond the point of compli,.wce (defined by WAC l 73-304-100(58)), 

consistently '.lneets drinking water standards, or previously established and 

approved health-based criteri,.1, as listed in Table 3. Consistency with standards 

shall be determined using the approved method described in Section 3.3.1.3. The 

goal is to achieve this level of cleanup in ten years or less. 
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3.3.2.2 Early Warning Values 

Performance of the extraction system will be evaluated based on drinking 

water standards or approved health based criteria. However, to protect 

downgradient well O\\-ilel'S and the aquifer, the Settling Defendant shall submit a 

plan for Government Plaintiff review and approval to take effect whenever early 

warning values are exceeded, in either the private wells or extraction system 

performance wells. This plan shall specify the procedures to be followed in the 

event early warning values are exceedt.•d. The plan shall outline the criteria and 

prO<:?edures under which the following actions would apply: 

1) resampling well(s) to verify results; 

2) increasing or modifying monitoring plan; 

3) adjustments to extraction system; 

4) providing for alternate water supply; 

5) implementation of a trend analysis to determine the likelihood of 

exceeding a groundwater performance standard; and 

6) no action (i.e., continuation of monitoring program and operation of_ 

exti-action/treatment system). 

Early warning values, designed toi.ndicate changing conditions in the 

aquifer, are as follows:. 

a) detection level for synthetic organic compntu1ds for which no natural 

source exists; 

b) 20 percent of the primary drinking water standards for other than 

synthetic organic compow1ds or other health based criteria; and 

c) -50 percent of the secondary drinking water standards or other 

aesthetic quality criteria. 

If the ilidicatol' parameter is found in the backg,"I'oWld water quality, then 

the early warning value shall bt> set at a concentration between backg;row1d ~rnd 

the performance standard. This v;.Jue shall be l'eviewed and approved by the 

Government Plaintiffs before its use. 
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Exceedances of these early warning values shall be determined using the 

approved method described in Section 3.3.1.3. Detection limits shall be at least 

as low as drinking water standards or approved health-based criteria, or EPA 

CLP detection limits, whichever is lower. Limits shall be established for each of 

the indicator chemicals determined in Section 3.1.2.2. · 

The early warning values and reaction to them shall not apply witil the 

groundwater ex.traction/treatment system has been install-•d and has completed 

the initial shakedown period described in Section 3.3.3.2. 

In the event that early warning values are exceeded after the 

extraction/treatment system shakedown period, the Settling Defendant shall 

notify the Government Plaintiffs within 5 days of receipt of raw data. Within 15 

days of receipt of quality assured data, the Settling Defendant shall submit a 

memorandum (for Government Plaintiffs review and appmval) which identifies 

the actions (e.g., items 1 through 6 above) that shall be taken in response to 

these exceedances to ensure that performance standru·ds are not exceeded. 

3.3.2.3 Treatment System 

fresh and marine water discharge limits for certain organic constituents 

are listed in Table 4. The Settling Defendant shall develop sanitary sewer 

discharge limits for review and appl'Oval of the Govemment Plaintiffs. These 

requirements also apply to leachate from the Centl'al Area and c:011de11s:1te from 

the gas collection system and flu.re. 

3.3.2.3. l Fresh W:.iter Discharge 

Discharge to fresh watel' (Leach or Flett Creeks) sh;ill meet the rn .. L,imum 

contaminant levels (MCL) developed pursuant to the Safe Drinking Water Act Ol' 

meet the chronic fresh watel' Cl'iteria for protection of fish as set forth in EP..\'s 

Quality Cdteria for Water, 198G, whichever 'is more stringent. If no MCL has 

been established, the ambient watel' quality criteria CWQC) fol' pl'otection of 

human health fol' watel' and fish ingestion shall be used. For the instance where 

no WQC have been developed, the Settling Defendant sh;ill use additional 
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guidance documents and Health Advisories to develop and propose an appropriate 

value. These values shall be reviewed and approved by the Government , 

Plaintiffs. Discharge limits shall be developed for all indicator parameters (see 

Section 3. l.2.2). Any discharge -from the treatment system to a storm sewer 

which discharges directly to a fresh water body, shall t?e considered a discharge 

to fresh waters of the state. 

3.3.2.3.2 Marine Dischai·ge 

Discharge from the treatment system to a storm sewer which discharges 

directly to a marine water body, shall be considered a discharge to marine 

waters of the state. The limit for marine discharges shall be determined using 

the Chronic Marine Water Criteria set forth in EPA's Quality Criteria for Water, 

1986. If such a criterion is not available for a particular contaminant of 

concern, the limit det.•rmined for discharge to a fresh water body shall apply, 

unless other discharge limits can be established from guidance documents or 

technical research as _approved by the Government Plaintiffs. Discharge limits 

shall be developed for all indicator parameters. 

3.3.2.3.3 Sanitary Sewer Disc:ha.rge 

Discharge of treated g;row1dwater to the sanitary sewer shall satisfy 

applicable discharge requirements, shall be consistent with the Tacoma 

Pretreatment Progr;1m i.l.S- revised for the operation of the ne•.,; secondw.·y sew:.1ge 

treatment plant, and with pretreatment discharge limits approved by the 

Government Plaintiffs. Discharge limits shall be developed for ill selected 

indicator parameters. 

3.3.3 Extractio11/Treutm1:•11t ~ystl'm Sampling and Analysis Plan 

The Settling Defe11daJ1t -,11.lli submit a SAP to evaluat~ performance of the 

extraction/treatment systt•111' ,) ,1s described in Section 3.3.2. This plan shall 

meet the requirements .1s d,·s,·r:l),_;d in Section 1.2.-1. This plan shall be 

submitted with the 90 p,-;r(•1•11t ,·,trac·t.ion/treatment system design report 

described in Section 3.JJ;. 
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The Settling Defendants shall amend the SAP to specify any additional 

sampling rounds of the monitoring weUs (using the indicator parameters) dµring 

the RD phase that may be necessary to establish design concentrations for the 

treatment process or to monitot· contaminant plume migration. Amendments to 

the SAP shall be reviewed and approved by the Government Plaintiffs. 

3.3.3.1 Extraction System Sampling and Analysis Plan 

The extraction system sampling and analysis plan shall include install!1tion 

of performance monitoring wells to be located downgradient of the extraction 

well system(s). These performance wells shall be placed to assure tne 

effectiveness of the extraction system. The number of performance wells 

required will depend upon the number of extraction wells needed, the distance 

over which the extraction wells extend, and the distance ~tween the point of 

compliance and the extraction system. The number of do'Aingradient 

performance wells shall not be less than the number of extraction wells plus one, 

unless a reduction in the number of performance wells is approved by the 

Government Plaintiffs. 

The performance wells shall be monitored monthly for two years after 

startup and then quarterly thereafter for water levels and approved indicator 

parameters (see Section 3.1.2.2), in accordance with Section 7. 7 .3. The Settling 

Defendant may petition the Government Plaintiffs to reduce the frequency of 

sampling from monthly to quarterly i.11 less th.l.Il two years, if an adequate 

baseline of information has been developed. 

3.3.3.2 Treatment System Sampling and .-\11alysis Plan 

This plan shall be designed to evaluate both the performance and the 

efficiency of the treatment system during both the shakedown period and for 

long term operation. Startup ·and the i.ntial perfol'lnance evaluation of the 

system (shakedown procedures) shall be completed within a four month period 

and shall, afia minimum,· include monitoring of the influent to the treatment 

plant and the effluent from the plant _on u twice weekly basis for four weeks, 
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followed by weekly sampling. The samples shall be analyzed for indicator 

parameters developed in Section 3. 1.2.2 and sample analysis turnaround shall be 

24 to 48 hours. 

For an air stripping treatment facility, influent and effluent from the 

treatment unit shall initially be sampled for four different air to water ratios. 

For each air to water ratio, two samples of both influent and effluent will be 

collected, one during the warmest and the other during the coolest periods of the 

day. The results from this sampling activity shall be used to confirm or modify 

the system performance/operation curves developed during the pilot treatment 

study (Section 3.2.2) and the treatment system design (Section 3.3.1.2). After 

performance curves are developed sampling shall be conductL·d daily for l week 

to confirm system operation. 

For a carbon treatment facility, influent and effluent samples shall be 

collected daily for two weeks, and on a twice weekly basis thereafter during the 

shakedown period. The influent and effluent shall also be sampled daily for one 

week after any changeout of carbon during the shakedown period. 

When eight consecutive weekly samples all meet the discharge limits set 

forth in 3.3.2.:3, the sampling frequency to evaluate perf or ma.nee of the system 

may be reduced to quarterly if approved by the Government Plaintiffs. The 

treatment system shall be operated and maintained to meet discharge limits. [f 

a quarterly sample indicates a viol.1tion of the discharge limits, the Settling 

Defendant shall submit a plan to adjust the treJ.tment system and shall 

simultaneously begin weekly sampling of the influent and effluent. Quarterly 

sampling may resume when the consenting Defendant has demonstrated to the 

Government Plaintiffs that the system is again in compliance with the stated 

discharge limits. 

3.3.4 Preliminary Design (30 Percent Complete) 

The Se~tling Defendant shall submit a preliminary design of the 

extraction/treatment system J.ddressing 30 percent of the total design for 
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approval of the Government Plaintiffs. This submittal shall include a design 

report and preliminary plans and specifications. The design report shall include 

the following: 

l) A design memorandum establishing design criteria and providing the 

information needed to design the project. The memorandum shall 

include complete detailed design criteria and standards for the 

extraction wells and the treatment plant equipment including sizes, 

capacities, loading rates, pumping rates, etc. The information shall 

be in sufficient detail to present the scope of the project clearly and 

to enable designers to proceed with subsequent design work; 

2) 

3) 

4) 

a detailed description and evaluation of any models used to aid design; 

preliminary design calculations for major equipment; 
'/ 
'J 

preli_minary selection of major equipment items and potential 

suppliers; 

5) sketches and schematics as required to illustrate and clarify the 

components of the extraction/ti·eatment system, including 

p1·elimi.nary site layout, preliminary hydraulic profile, process 

schematics, piping schematics, and chemical feed schematics; and 

6) a discussion of how performance requirements, i.nclu<li.ng ARARs have 

been incorporated into the design. 

The plans and specifications shall reflect the same percentage of 

completion as the designs_ they suppol't. A detailed outline of construction 

specifications shall also be included. 

3.3.4.l Long-1.ead Task fdenti.fication 
,·, .,. 

Any long-lead items, such as off-site access for drilling, selection of an 

off-site RCRA facility for disposal of spent carbon or other hazardous wastes, or 
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key treatment plant process components, shall be determined at the 30 percent 

design phase of the process and a critical path schedule developed. The S~ttling 

Defendant shall be responsible for obtaining access agreements. 

3.3.4.2 Preliminary Constl'Uction Schedule and Cost Estimate 

A preliminary construction schedule shall be prepared to include drilling, 

well installation and development, and acquisition of major treatment process 

components. The preliminary cost estimate developed for the 30 percent 

submittal shall be of +40 to -20 percent accuracy and shall include equipment 

and construction costs. 

3.3.5 intermediate Design (60 Percent Complete) 

A 60 percent submittal shall be prepared for the Government Plaintiffs, 

incorporating comments made on the previous submittal and shall. include all of 

the same elements. This submittal shall include construction drawings for the 

extraction/treatment system and all ancillary facilities. 

3.3.6 Prefinal/Final Design 

A 90 percent submittal shall be prepared for review of the Government 

Plaintiffs, incOl·porati.ng any comments on the 60% design. The plans and 

specifications shall provide sufficient detail such that all labor, materials, tools, 

and equipment necessary for the proper execution of the contract will be clearly 

apparent to the bidders. The final engineer's cost estimate shall be based on 

pre final drawings and specifications of 90 pel'cent completion. The accuracy 

shall be within a + 15 to -LO percent range. This estimate shall evaluate the 

costs of construction and equipment for the complete facility. 

After approval of this prefinal design by the Govemment Plaintiffs, a 100 

percent complete document :;hall be submitted that contains the final plans and 

specificatiooo for the review and approval of the Government Plaintiffs. 
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3.4 Design and Installation of the Landfill Cap 

3.4. l Landfill Cap Requirements 

The landfill cap shall be designed to minimize infiltration and maximize 

and control run-off from the landfill. The landfill cap installed shall be selected 

by the Settling Defendant from one of the basic designs set forth below: 

l) . a) sufficient topsoil to provide frost protection and vegetative layer, 24 

inch minimum; 

2) 

b) drainage layer of granul.ir material, depth and slope designed to 

accommodate flows determined from the HELP model or other 

hydrological analysis, 12 inch minimum wtless analysis shows a 

greater depth is needed. Geosynthetic drainage products will be 

considered as suitahle replacements for the sand drainage layer. 

Final selection approval by the Government Plaintiffs is required; 

c) geosj11thetic membrane of material compatible with landfill gas · 

condensate, 50 mil minimum; 

· d) additional drainage layer as specified above in (b); 

e) additional geosyutllet ic membrane as specified above in (c); 

f) bedding soil vvith g;radation and degree of angularity approved by the 

Government PL.1u1tiffs, 12 inch minimum; or 

a) sufficient topsoil t 11 pr,ivide frost protection and vegetative Llyer, 24 

inch minimum; 

b) drainage layer of c',T:111ul.ir material, depth and slope designed to 

:JiCCommodate flows determined from the HELP model or other 

hydrological ,u1alys1s, l 2. inch minimum unless analysis shows a 

greater depth is nt_•t>ded. Geosynthetic drainage products will be 

considered as suitahle replacements fo1· the sand drainage layer. 

Final selection apprnval by the Government Plaintiffs is required; 
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c) geosynthetic membrane of material compatible with landfill gas 

condensate, 60 mil minimum; and 

d) 24 inches of soil compacted to a saturated hydraulic conductivity of 

not more than lxl0-5cm/sec, with the top sLx inches a 

finely-graded lxl0-5 layer; 

A pilot study to evaluate the utilization of stabilized sludge, as a 

component of the topsoil requirement of the selected alternative, may be 

initiated by the Settling Defendant. Application of this product shall be subject 

to Government Plaintiff approval. 

3.4.2 Final Grading and Landfill Cap Installation 

Final grading and the landfill cap shall be constructed in three stages as 

identified below: 

1) Stage l, 1990 construction season - the northeast and southern 

sections of the landfill and the Receiving Facility cap; 

2) Stage 2, 199 l constl'Uction season - the western section of the 

landfill and the section east of the Central Area; and 

3) Stage 3, not later than one ye:ir after closure ..:. the Central At·e,1, as 

required by Section 3.4.2.1. 

These areas a.re generally depicted in Figure 2. 

The landfill cap design criteria shall be presented for the entire landfill cap 

in the design report submitted as part of the 30 percent submittal for the Stage 1 

cap design. For the Stage 2 and :3 designs, design review packages shall be 

submitted at the 60 percent complete and the prefinal/final phases. 

lncreased rW1-off due to the construction of the cap shall be routed off the 

landfill to reduce in.filtration. The nm-off collected from the landfill shill be 

directed to the appropriate storm or s .. u1itary sewers, consistent with local stol'm 

drainage ordinances or pretreatment l'eg"ltlations. 
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3.4.2.l Landfill Closure 

Final closure of the Landfill shall occur no later than ten years after the 

effective date of the Consent Decree. The Government Plaintiffs may provide, 

after providing notice and oppo1·twiity for public comment, extensions of this 

deadline of up to a combined 15 years in increments of no longer than 5 years if 

the Settling Defendant demonstrates to the satisfaction of the Government 

Plaintiffs all of the following: 

1) that the continued operation of the landfill shall not result in a 

release or substantial threat of release of hazardous substances, 

pollutants or contaminants to the environment; 

2) that performance standards for the extraction/treatment system 

have been achieved; 

3) that since the effective date of the Consent Decree, the Settling 

Defendant has instituted and is operating an aggressive solid waste 

recycling and hazardous materials collection p1·ogram; and 

~) that other feasible solid waste management alternatives to disposal 

at the landfill do not exist. 

A closlll'e plu11 shall be submitted as pa.rt of the Oper:.itions J.11d Closure 

Plan l'equired in Section 3.5.1 for Government Plaintiff reviev1, and appeoval. 

This plan shall include: 

1) a fill plan with fill sequence and fill location; 

2) partial closure plan; 

3) interim cover l'equirements for completed areas; and 

4) waste receipt l'estl'ictions (prohibit liquid waste and slurries). 
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Notwit~standing the foregoing, the Settling Defendant shall bring such 

areas to final grade and install the landfill cap on a schedule established by the 

Government Plaintiffs if the Government Plaintiffs determine that such action is 

necessary to adequately protect human health or the environment. 

3.4.3 Preliminary Design (30 Percent Complete) 

Tae Settling Defendant shall submit a preliminary design of the landfill cap 

addressing not less than 30 percent of the total design. This submittal &hall 

include a design report and preliminary plans and specifications for review and 

approval of the Government Plaintiffs. The design report shall include the 

following: 

1) design data and criteria; 

2) a detailed description and evaluation of any models used to aid the 

design; 

3) preliminary data from bon·ow sources and design calculations for soil 

needs; 

4) detailed plans to assw·e that ongoing landfilling operations do not 

interfere with the construction or performance of the cap; 

5) relevant desig11 standards to be used i.n the final desi6·n; 

6) a description of phased closure of the l.rndfill; 

7) a surface water management pl.J.11 (Section 3.--1.3. l); and 

8) a discussion of how all ARARs have been incorporated into ·the design. 

The plks ,wd specifications sh .. ill reflect the same percentage of 

completion as the design they support. A detailed outline of the construction 

specifications shall be included. 
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3.4.3.1 Surface Water l\fanagement Plan 

The Settling Defendant shall prepare a plan for control and management of 

surface water runoff as defined in WAC 173.304.100(67). This plan shall include 

the following elements: 

1) a description of the existing drainage basin, including any sub-basins 

present; 

2) a discussion of existing storm water man_agemeut practices and any 

regulations which apply; 

3) detailed calculations of flow and velocity in the drainage channels; 

4) calculations for the 25 year/24 hour storm event; 

5) a description of needed detention, if any, to comply with City of 

Tacoma storm drainage ordinances; 

6) a description of needed storm water improvements outside the 

bowidaries of the Landfill to implement this SOW, including discharge 

location. Plans ,md specifications for these improvements shall be 

submitted with the prefi.na.l (90 percent) design along with a schedule 

for construction. 

3.4.3.2 Long-lead Task [denti.fication 

Any long-lead items, shill be determined as part of the 30 percent design 

and a critical path schedule developed. 

3.4.3.3 Preliminary Construction Schedule and Cost Estimate 

A prel~mi..nary construction schedule shall be prepared addressing: l) the 

unlined areas of the landfill, and 2) the lined Central Area. A preliminary cost 

estimate developed for the 30 percent submittal shall be of +40 to -20 percent 

accuracy and shall show equipment, LJ.bor, a.nd construction costs. 
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3.4.4 Intermediate Design (60 Percent Complete) 

A 60 percent submittal shall be prepared for the Governme1_1t Plaintiffs, 

incorporating comments made on the previous submittal and shall include all of 

the same elements. This submittal shall include construction drawings for the 

cap and all ancillary facilities. 

3.4.5 Prefinal/Final Design 

A 90 percent submittal shall be prepared for review and approval of the 

Government Plaintiffs, incorporating any comments on the 60% design. The 

plans and specifications shall provide sufficient detail such that all labor, 

materials, tools, and equipment necessary for the proper execution of the 

contract will be clearly apparent to the bidders. The final engineer's cost 

estimate shall be based on prefi.nal drawings and specifications of 90 percent 

completion. The accuracy shall be within a +15 to -10 percent range. This 

estimate shall evaluate the costs of construction and equipment for the complete 

facility. 

After appl'Oval of this prefi.nal design by the Government Plai.nHffs, a 100 

percent complete document shall be submitted which contains the final plans and 

specifications for the review and approval of the Government Plaintiffs. 

3.5 Design Support Activities 

3.5.l Operations and Closure Plan 

The Settling Defendant shill follow the lntel'im Operations ru1d 

Maintenance Plan (Septemb~•r 1988), as amended in the March 17, 1989 

memorandum responding to the Washington Department of Ecology and the 

Tacoma Pierce County He;1lt h Dt:.>µartment comments on the draft plan. until the 

RD is finalized. The pl,ui .is .,mended meets the Minimum Functional Standards 

opf'rati.ng re·qui.rements (W ,\ < · I ·,:!-:304-460). Sections of the plan shill be 

amended during the RD ,rnd fL\, as required by the Government Plaintiffs to 

reflect new information or e!J;u1ges in land.fill operations. 
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The Interim Operation and Maintenance Plan shall be revised to satisfy 

requirements of the Consent Decree and the SOW, and shall be submitted for 

approval within 60 days of Government Plaintiff approval of all remedial 

designs. The landfill cap and surface water management plan, the 

extraction/treatment system design and operating plan, the landfill cap 

operation and maintenance plan, the ground water monitoring plan, the plan for 

management of hazardous substances and liquids, and the ~as system monitoring 

plan (including both on and off-site monitoring) shall all be incorporated:into the 

Operations and Closure Plan as pru·t of the Final Operations and Closure Plan. 

The final plan shall be subject to review and approval by the Government 

Plaintiffs. 

3.5.2 Disposal of Hazardous Substances and Liquids 

The Settling Defendant shall develop a plan to prevent disposal of liquids 

and hazardous substances, including those disposed of by small quantity 

generators, at the landfill. This plan shill be developed in consultation with the 

Tacoma-Pierce County Health Department. The plan shall include progTams 

such as recycling and hazardous materials collection to minimize the amount of 

hazardous substances placed in the landfill from generators such as households, 

business, industry, and others. This plan shall be submitted to the Government 

Plaintiffs for review and approval within 180 days of lodging of this Consent 

Decree and programs shill be in effect no later than 18 months after· lodging of 

this Consent Decree. Disposal of any hazardous \-vaste (including dangerous or 

extremely haza.cdous waste) regulated 11nder Federal, State, or local taws in the 

landfill is prohibited. 

3.5.3 Expansion of the Central Area 

Construction of the Liner, instilled in 1987 in the Central Area, shill be 

documented through a construc:tion documentation report. Slope liners over 

refuse require a variance to the l.\Ii.nimum Fw1ctional Standards. [f the Tacoma 

Pierce Comily Health Depwtment grants such a· variance, construction and 

future expansion of the Central Area shall be consistent with the following 

requirements: 
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l) the slope of the liner over refuse, shall be no less than 5: 1 

(horizontal:vertical) with the exception of the benched area w~ich 

provides connection to the Phase I liner, and no greater than 3:l, the 

length of the additional liner over refuse shall be no greater than 300 

feet; 

2) a Government Plaintiff approved gas control system shall be installed . 

to prevent buildup of gas on the base of the liner; 

3) the side slope liner over existing refuse from bottom to top shall be: 

. a) 2J inches minimum of compacted native soil; 

b) str1.1ctural geotextile (geogrid); 

c) 12 inches of sand (for use as liner bedding and gas 

collection layer; 

d) 60 mil geomembrane; 

e) drainage layer consisting of geonet covered by a filter 

fabric; 

f) 12 inches minimum of protective soil 

4) develop and implement a.n inspection and maintenance program for 

the leachate collection system to ensure the system continues 

functions as desig11ed a.nd to prevent cloggi.ug of the leachate 

collection pipe. 

Plans and specifications for expansion of the Central Area shall be 

submitted for review and approval of the Government Plaiutiffs. 

3.5.4 Landfill Gas Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP, meeting the requirements 

described in Section l.2.4, to assess landfill gas migration and to assure that 

ongoing landfill activities and the remedial action, particularly the landfill cap, 

do not result in i.ncreased mig-rat ion of landfill gas to areas outside the landfill 
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boundaries. The plan shall provide for additional gas probes that shall be located 

in the following areas and as shown on Figure 3, and shall determine whetber or 

no_t significant concentrations of gas are in the soil: 

1) Eighteen p1·obes shall be installed in the areas near the east side 

apartments complexes, Mason Loop, and Tyler 

Street. Twelve probes shall be approximately 15 feet deep and sbc 

probes shall extend to the water table. These new probes shall be 

used in conjw1ction with seven multi-depth probes installed in the 

spring of 1988. 

2) One probe, extending to the water table, shall be installed along the 

Mullen Street access road. This new probe shall be used in 

conjwiction with four multi-depth probes installed in the spring of 

1988. 

3) Fifteen probes shall be installed on the west side of the landfill in 

areas along Orchard Street extending towards the Pipe Company and 

the nursing home. Nine of these probes shall be approximately 15 

feet deep. Six of these probes shall extend to the water table. 

. 4) Six probes shall be installed in the area of 48th Street, south of the 

landfill. Five of these probes shall be approximat~ly 15 feet deep. 

One probe shall extend to the water table. These new pr~lbes shall be 

used in conjw1ction with seven multi-depth probes installed in the 

spring of 1988. 

These probes shall be monitol'ed daily for 30 days after instillation. [f no 

significant gas concentrations al'e foWld in the soil, the probes shall be monitored 

weekly and on .all days when the barometer reading r-ecorded in the morning is 

below 29.8 inches of mel'cu.ry. Significant concentrations of gas ar·e defined in 

the Minimum flilletional Stnndards as levels exceeding the lowel' explosive limit 

(LEU of mJthune. 

00000256 33 



When each section of the landfill cap is installed, the probes outside the 

landfill bowidaries in that area shall be monitored three times per week. Jf 
significant concentrations of gas are found in a probe outside the landfill 

bowidaries, that probe shall be monitored on a daily basis witil the readings are 

consistently below the LEL for 30 days. At that time, weekly monitoring shall 

resume. Landfill gas monitoring shall continue fol' at least 30 years or w1til it 

can be demonstJ:ated to the satisfaction of the Government Plaintiffs that the 

landfill: is no longer generating gas above the LEL. 

3.5.5 Landfill Gas Monitoring Evaluation Reports 

The fallowing Landfill Gas Monitoring Evaluation Reports shall be 

submitted to the Government Plaintiffs for review and approval: 

1) Gas System Evaluation Report - A report shall be submitted to the 

Government Plaintiffs summarizing and analyzing the data from the 

first 60 days of monitoring after installation of the new probes 

located outside the landfill bowidaries. This report shall also include 

a discussion and evaluation of all gas monitoring data to date. 

2) Biannual Landfill Gas Control System Status Reports - These 

biannual reports shall summarize the gas data and discuss the 

performance of the landfill gas control system during the previous sLx 

months. 

3) Landfill Cap lnstallation Report - A report shall be submitted to the 

Government Plaintiffs after each section of the landfill cap is 

installed, summarizing the data obtai11ed from monitoring probe 

installations a.nd analyzing any changing trends or characteristics of 

landfill gas mig;ration. These reports shall be submitted within 60 

days of the completion of each phase of the landfill cap. 

3.5.6 Landfill Gas Management Plan 

The landfill Gas Management Plan in the Interim Operations ::wd 

Maintenance Plan shall be subject to review and approval by the Government 

Plaintiffs, and amended as required. The· Settling Defendant shall ensure that 
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the plan covers all aspects of operating and maintaining the landfill gas control 

system. 'Ibis includes procedures f Ol' day to day operations, monitoring 

procedures, field adjustment procedures, and pl'ocedures to be followed if 

significant concentrations of landfill gas are detected in soils outside the landfill 

bowidaries. A revised Monitol'ing Program shall be included with the plan. 

The extraction system shall be adjusted to prevent significant 

concentrations of landfill gas from building up in these soils. Adjustment 

procedures shall include system inspections, increased pumping rates, and 

installation of additional extraction wells. Whenever one or more gas probes 

outside the landfill bow1dari.es have soil gas concentrations exceeding the LEL, 

monitoring of the affected probe shall be daily witil the appropriate adjustment 

procedures have been implemented and the readings are consistently below the 

LEL for 30 days. If the probes indicate that the adjustment procedures are not 

controlling gas migration, addit i.onal probes may be required by the Government 

Plaintiffs to determine the extent of migration. The Settling Defendant may 

petition the Government Plaintiffs to reduce the frequency of sampling if an 

adequate baseline of inf ormarion has been developed to demonstrate significant 

concentrations of gas. are not foWld in soils outside the landfill bowidaries. 

3.5. 7 Utilities Management Plan 

A plan shall be submitted, for review and approval of the Government 

Plaintiffs, for maintenance nf the cap i.ntegTity in areas whel'e buried and above 

ground utility lines cross the site. This includes storm and sanitary sewers, 

watel' lines, powel' lines, and telephone lines. Repairs to such lines and sewers 

shall not cause leakage in the cap. [n developing this plan the Settling Defendant 

shall consult with all affected .1gencies and companies maintaining rights of way 

or easements on landfill prnpt>rt_y J.nd shall determine, for water lines, a schedule 

fol' periodic leak detection test i11g. A contingency plan shall be included in the 

Utilities Management Plan fnr the sanitMy sewer in the event of collapse or 

clogging. 
r, 
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3.5.8 Expansion of On-site Facilities 

Preliminary plans for the construction of the Public Receiving Facility 

expansion call for paving of areas containing waste. Waste shall be removed 

from these areas, for this and any other similar project, prior to paving. 

However, if waste must be left in place a plan for capping over waste shall be 

submitted to the Government Plaintiffs for review and appr~val. Designs for 

over waste capping shall be compatible with and no less permeable than the cap 

proposed for the remainder of the site. 

3.5.9 Surface Water Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP for Leach Creek which meets 

the requirements described in Section 1.2.4 of this SOW. Base flow in Leach 

Creek shall be determined using historical records. The Settling Defendant shall 

establish stream flow gage stations on Leach Creek sufficient to verify stream 

base flows and the impact of the extraction system on flows in the creek. The 

Settling Defendant may petition the Government Plaintiffs to discontinue flow 

measurement if they can demonstrate that the extraction system does not· 

impact base flow in Leach Creek. 

Water quality samples shall be collected from at least three locations in 

Leach Creek (to be identified in the SAP), one to establish backgrowid 

concentrations. Monitoring shill take plilce upstream and dmvnstream from any 

point of discharge. If there is no direct discharge to Leach Creek, samples shall 

be collected from a location near the source and at a location considered likely 

to intercept contaminated groundwater. At a minimum, surface water samples 

shall be collected quarterly and analyzed for target cornpoWld list volatile 

organics, heavy metals, and leachate parameters for one year after the 

extraction system is operational. Sampling frequency shall then be twice 

annually witil one year after the system is shut down. The Settling Defendant 

may petition the Government Plaintiffs to reduce the required analyses to 

indicator parameters based on the monitoi·ing data obtained in the predesign 

study. 
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Water quality samples of surface runoff shall be collected annually at 

points where runoff enter the storm sewer system until one year after the· 

landfill is capped. The samples shall he analyzed for indicator parameters 

(Section 3.1.2.2). 

3.5.10 Leachate and Condensate Mam.1gement 

3.5.10.l Leachate and Condensate Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP.to evaluate the quantity and 

quality of condensate from the gas collection system and leachate from the 

leachate collection system in the Central Area. The plan shall meet the 

requirements described in Section 1.2.4 of this SOW. 

Samples shall be taken from four selected condensate traps currently 

draining into the landfill and from each separate input currently draining into the 

sanitary sewer via the leachate collection manhole at the nor-th end of the 

Central Area. At least two samples .shall be collected from each source 

discharging into the sanitary sewer and analyzed for target compow1d list 

substances. These sa•nples shall be collected starting with the predesign study 

period. If either the leachate or the condensate exceeds Government Plaintiff 

approved discharge standards for the sanitary sewer it shall be collected and 

treated before discharge. Discharge limits shall be consistent with discharge 

location as descl.'ibed in Section 3.3.2.3. 

3.5.10.2 Leachate and Condensate Mam1gement Plan 

Based on the information collected under Section 3.5.10. l, the Settling 

Defendant shall submit a plan to manage the condensate and leachate being 

produced-. This plan shall address pretreatment needs for the management 

options developed. If pretreatment is required, it shall be developed us part of 

the design process outlined in Section 3.3.1.2. 
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3.5.11 Air Emissions Management 

3.5.lLl Air Emissions Management Plan 

Air emissions from all tl'eatment facilities shall comply with all federal, 

state, and local air emissions l'egulations. Design requirements to satisfy air 

emissions regulations shall be developed as part of the treatment system design 

described in Section 3.3 of this SOW. 

3.5.11.2 Air Emissions Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP which shall meet the 

I"equirements descr.-ibed in Section 1.2.4. to monitor air emissions from the gas 

flal'e and from the air stripper if it is part of the final tl"eatment design. Air 

samples shall be analyzed for toxic air pollutants as defined by the New Source 

Review Guidelines for Toxic Air Contaminants (1988 and as revised). 
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4.0 ALTERNATE WATER SUPPLY 

The Settling Defendant shall continue to monitor nearby public and pdvate 

water supply wells to protect public health. All water supply wells within the 

plume, as defined by grow1dwater data obtained in the RI/FS and the predesign 

study, shall be monitored quarterly. The Fircrest wells shall be monitol'ed 

monthly until monitoring wells MW5A and C are installed and operating (Section 

3.1.1.3). At a minimum these wells shall be sampled for groundwater indicator 

parametel'S as described in Section 3.1.2.2. 

If early warning values, as determined in Section 3.3.2.2, are exceeded in 

any well, that well shall be placed on a monthly monitoring program until the· 

cleanup is completed and the extraction/treatment system has been shut off, Ol' 

until monthly samples show a decreasing trend in contamination and are less than 

early warning values, or alternate water has been supplied (Section 2.2). 

If, based on monthly sampiing, an increasing trend is foWld in any well such 

that the Govemment Plaintiffs determine a drinking water standard or health 

based criteria may be exceeded, the Settling Defendant shall provide an 

alternate water supply. Any well which exceeds a primary drinking water 

standard or an approved health based criteria (see Table 3) shall ht:> immediately 

taken out of service and replaced with an altemute water supply as per the 

requirements of Section 2.2 of this SO\V. If alternate water has been provided, 

monthly monitoring of the contaminated well may cease; hov,;ever, the 

Government Plaintiffs may require periodic monitoring of such wells as part of 

routine monitoring practices. 

The Settling Def enda.nt shall provide an alternate water supply, as 

described in Section 2.0, in the event that operation. of the extraction system 

adversely impac~s the yield of existing supply wells in use prior to 

the date of entry of this Consent Decree. Adverse impact is defined as a 

reduction in'.1water supply to levels below the discharge rate and total allowable 

annual volume defined by a valid water right, filed with the State of Washington, 
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with a priol'ity date prior to the date of entry of this Consent Decree. If a water 

right has not been granted for a domestic well, adverse impact is defined as 

reduction below the capacity of the well. 

40 

0000026:3 



5.0 INSTITUTIONAL CONTROLS 

The Settling Defendant shall submit for Government Plaintiff review and 

approval a plan for institutional or other controls to restrict drilling of water 

supply wells in an area from Tyler Street to Leach Creek, and from Center Street 

to South 56th Street, and other areas identified by the Government Plaintiffs in 

the event that further monitoring shows the plume to have migrated beyond these 

limits or if additional water use could advel'Sely affect the performance of the 

extraction system. 
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6.0 REMEDIAL DESIGN PROJECT COMPLETION AND CLOSEOUT 

The remedial design project completion shall occur when the design package has 

been completed, all comments have been incorporated, and approval of the 

Government Plaintiffs has been obtained. 
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7.0 TASKS FOR REMEDIAL ACTION 

7 .1 Project Planning 

The Settling Defendant shall prepare a plan describing efforts related to 

the initiation of engineering services and management during construction. The 

major subtasks include fin_alization of the pceliminary RA work plan (see Section 

1.2.l.2) and developmt-~nt of a construction management plan. The project plan 

shall address efforts related to the procurement of a construction contract. The 

plan shall detail how procurement shall be achieved to avoid construction delays. 

This includes issuing requests for qualifications, requests for proposals, bid 

analysis, and contract award. This task also includes application of managerial 

_and decision making techniques during construction. The pre-construction 

planning and review, project control, contract management, QA/QC, facility 

start-up and construction closeout, and other techniques used to manage the 

remedial action activities shall be specified. 

7.2 Site Safety Plan · 

The Settling Defendant shall be responsible for ensuring that the 

construction contractors prepare a site health and safety plan for the review of 

the Government Plaintiffs. The plan shall comply with OSHA, WISHA, and other 

requirements, to cover the \vorkers participating in the l'ernedial action ph:1se J..nd 

to protect the surrounding community. 

7 .3 Remedial Action Constrnction Prng-ram Plan 

A quality assurance project plan shall be prepared covering the RA phase 

of the project. This document shall provide the quality requirements needed to 

assure that upon completion of the remedial action, the requirements of the ROD, 

the remedial design, and the SOW shall have been met. This document shall be 

prepared cofisistent with the Quality Assurance Pl'oject Plan submitted for the 

Remedial Design phase (Section l.2.3 of this SOW) and other guidance documents. 
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7 .4 Construction Inspections 

The Settling Defendant shall provide support sel"Vices for the 

implementation of the Quality Assurance Project Plan for the remedial action. 

These services include field testing, sample analysis, inspection of field logs and 

diaries, inspection of work for compliance with contract documents, all 

monitoring work, and monthly site progress reports. A construction 

documentation report, including "As-Built" drawings, shall be prepared and 

submitted for the approval of the Government Plaintiffs within two months of 

completion of each phase of construction. 

7.5 Sampling and Analysis Plan/Cleanup Validation 

The Settling Defendant shall develop a plan to acquire specific field 

samples and other information needed during the operational period of. the 

remedial action, to assure compliance with the consent decree and to assure 

performance of the system.· This plan shall also include analysis and validation of 

the sampling results. The plan shall describe the specific monitoring wells located_ 

upgradient from the extraction system(s) which shall be used to evaluate the level 

of contamination within the existing plume. These wells shall be sampled 

quarterly for indicator pa..r:1mett:1rs described in Section 3.1.2.2 witi.l shutoff 

procedures are implemented (Section 7. 7 .3). The plan shall be submitted to the 

Government Plui..ntiffs for revievv and approval. 

7 .6 Remedial Action Implementation 

The Settling Defendant shall fully implement all \vork required in the RA 

work plans, subject to Government Plaintiff review, inspection, and approval. RA 

implementation represents t ht' majority of effort and cost for the RD/RA 

project. This task is the act 11al construction of the various elements of the 

approved remedial desig,11. 

7. 7 Operati6n and Mainte11a11<·t' Plclil 

7. 7. l Landfill Cap 

An inspection and maintenance plan, subject to review and approval by the 
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Government Plaintiffs, shall be developed for the landfill cap. Areas where 

settlement occurs shall be repaired. Any cracks that develop shall be repaired. 

The plan shall also include provision for correction of localized subsidence, 

surface ponding, surface erosion and runoff, detail the frequency of inspection, 

corrective action response times, personnel needs, and reporting requirements. 

This plan shall be implemented upon the comp_letion of the first stage of the · 

landfill cap and shall continue for a minimum 30 year period after issuance of the 

certificate of completion or site closure, whichever is later. 

7.7.2 Extraction/Treatment System/Gas Extraction System 

An operation and, maintenance plan for the extraction/treatment system 

and the gas extraction system shall be developed to address normal opei-ation, 

potential operating problems, alternate O&M procedures should systems fail, 

routine monitoring and laboratorr testing, safety requirements, a description of 

necessary equipment, necessary personnel, budget, and reporting requirements. 

The plan shall include shakedow11 prncedures and long term operation and 

maintenance requirements as weU as equipment startup and operator training 

procedures. The plan shall include procedures referenced in Section 3.1.2.2, Early 

Warning Values, in the event that the system does not contain the plume and early 

warning values are exceeded downgradient. The plan shall also include treatment 

system adjustment procedures should the system fail to meet the performance 

criteria set forth in this SOW. Such adjustment procedures shall be dependent 

upon the treatment metho<l selected, and may i..nclude addition of treatment W1its, 

adjustment of the flow rate, or addition of pretreatment w1its. 

Similar procedures shall be developed for the gas extraction system should 

the data from probes outside the landfill boW1daries determine that the existing 

system is not controlling the migration of gas. Such procedures may include 

adjustment of the pumping rate or installatiun of more extract ion wells (see 

Section 3.5.6). 
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7. 7 .3. Shut-Off Procedures 

The extraction/treatment system shall be shut off only when the 

groundwater at the point of compliance and within the existing plume has reached 

the drinking water standards or health based. criteria as specified in Table 3 for 

four consecutive quarterly samples. The goal is to achieve this level of cleanup 

within 10 years of operation of the system. When the Settling Defendant believes 

that this requirement has been met, they shall petition the Government Plaintiffs 

to shut down the extraction/treatment system. After Government Plaintiff 

approval, the system may be shut down, and the performance monitoring wells (as · 

described in Section 8.0 of this SOW) shall be monitored quarterly for a period of 

five years or until co_mpletion of all landfill cap requirements, whichever is 

longer. Monitoring shall, at a minimum, consist of indicator parameters defined 

in Section 3. 1.2.2. 

If any of these wells exceed the drinking water standards or health based 

criteria during this monitoring period, the extraction/treatment system shall be 

restarted until the groundwater again meets standards for four consecutive 

quarter:s. If any of the performance wells exceed the early warning values set out 

in Section 3.1.2.2 during this period, the Settling Defendant shall submit a plan to 

evaluate what actions (if any) are necessary. The Settling Defendant shall again 

petition the Government Plaintiffs and demonstrate that these requirements have 

been met. The Settling Defendant may apply for certification of completion only 

after the Government Plaintiffs agree that the groundwater quality has been 

maintained for an entire five year period after completion of landfill cap 

requirements. 

7 .8 Project Completion and Closeout 

The major elements of this task include consolidation of ~he project 

records, final inspection and closeout as described in Section XXXII of the 

Consent Decree. 
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8.0 POST REMEDCAL CARE 

8.1 Growidwater Monitoring 

Notwithstanding the application of the Settling Defendant for a certificate 

of completion or issuance by the Government Plaintiffs, additional growidwater 

monitoring wells may be required to establish compliance with the perf ormauce 

requirements set forth in ~ections 3.3.2 and 7.7.3 of this SOW. The Settling 

Defendant shall submit a plan for installation and monitoring of these · 

performance wells to be installed between the compliance bowidary and the 

extraction system(s). Monitoring shall be quarterly in accordance with Section 

7.7.3 of this SOW, and biannually for the subsequent 30 years following issuance of 

certificate of completion. 

8.2 Five Year CERCLA Review 

The Settling Defendant shall provide technical support in cooperation with 

the Government Plaintiffs, to fulfill the 5 year review requirements of CERCLA. 
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9.0 PROJECT MANAGEMENT 

9.1 Schedule of Work 

The Settling Defendant shall develop a work schedule for management 

tracking of the RD/RA for the review and approval of the Government Plaintiffs. 

The Settling Defendant shall provide delivec-able dates for each deliverable 

specified in this SOW and indicate the durations and interactions between tasks. 

The schedule shall identify the requirements for reviews and approvals by the 

Government Plaintiffs. Deliverable items and required submittal dates which 

have already been established by this Consent Decree and the SOW, are shown in 

Table 5. The remaining deliverables and dates shall be identified in the project 

management plan (Section l.2.1). The project management plan shall also propose 

dates f m.· the RA activities. Final dates for the RA activities shall be included in 

the remedial action work plan (Section 7 .1). Unless otherwise specified, final 

deliverables shall be submitted to the Government Plaintiffs within 30 days of 

receipt of Government Plaintiff directions foe- changes to draft deliverables. 
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TABLE l crr~t c~c?:: cr_:1,:'.·:-::_;\• t_;,. 
.'-• 

PREDESIGN STUDY MONITORING WELLS 

Approximate 
Well Depth (feet) Targeted Geologic Unit Purpose of Well 

MW-lA 100 Qc Water table) Water quality monitoring 
in area potentially 
impacted by ~dient 
reversal 

MW-2A 100 Qc (Water table) Water quality monitoring 
and C 150 Q0 ~Tacoma Production Zone) in area potentially 
(Boring 170 Q0 1 (Aquitard Surf ace) impacted by gradient 
depth) reversals during summe_r 

months. Boring will be 
advanced to locate the 
top of Q0 1. 

MW-,-3A 100 Qc (Water table) Water quality monitoring 
in area potentially 
impacted by gradient 
reversal 

MW-4A 100 Qc (Water table) Water quality monitoring 
and C 140 Q0 ~Tacoma Production Zone) in area potentially 
(Boring 170 Q0 1 (Aquitard Surface) impacted by gradient 
depth) reversal. Boring will 

be advanced to establish 
top surf ace of Q0 1, 

MW-5A 90 Qc (Water table) Early warning for 
and C. 150 Q0 g (Fircrest Production Fircrest production 

Zone) wells. 

MW-6A 40 Qc or Q0 g (Water table) ~.vater quality monitoring 
and D 150 Q0 s (Zone above Aquitard) downgradient of the 

landfill and DNAPL 
investigation. 

~fW-7A 60 Qc or Q0 g (Water table) Water quality monitoring 
and C 130 Q0 g (Fircrest Production downgradient of the 

Zone, on top of Q0 t) landfill. Additional 
monitoring near Fircrest 
wells. 

MW-BC 130 Q0 iHigh Permeability Zone) Define vertical 
and D 170 Q0 s(Zone above Aquitard) dimensions of plume and 

,·, DNAPL investigation. .,, 



-

TABLE l (continued) 
r,n··· ..... : r-
I..••\ I • ·-

Approximate 
Well Depth (feet) Targeted Geologic Unit Purpose of Well 

MW-9A 10 Qc (Water table) Water quality monitol'ing 
downgradient of l!).lldfill 
and definition of plume 
boundary. 

MW-lOA 30 Qc or Q0 g (Water table) · Confirm Leach Creek as 
andD 90 Q05 (Zone above Aquitard) discharge zone and 

water quality monitoring 
downgradient of 
landfill. 

MW-llA 40 Qc (Water table)_ Water quality monitoring 
andC 80 Q0 g (Private Well downgradient of landfill 

Production Zone) and current plume, and 
definition of plume 
boundary. 

MW-12A 120 Qc (Water table) Water quality monitoring 
downgradient of landfill 
and definition of plume 
boundary. 

(MW-15 Existing Well Confirm screened zone, 
water level measurement. 

MW-16 Existing Well Confirm screened zone, 
water level measurement. 

MW-17) Existing Well Confirm screened zone, 
watel' level measurement. 

MW-13A 30 Qc (Water table) Water quality monitoring 
and C 60 Q0 g(Private well downgradient of landfill 

production) and current plume, 
definition of plume .. 

MW-14A 60 Qc (Water table) or \Vat-er quality monitoring 
and C 80 Q0 g (Private well doW11gradient of landfill 

production) . and current plume, 
definition of plume. 

Notes: 

1. Single completion water taQ,le monitoring wells (MW-lA, MW-3A, MW-12A) will be 
drilled by air rotary methods. All other wells will be drilled using hollow stem augel' or 
cable tool drilling methods. 

,·, .,. 
2. Locations are approximate, actual locations dependant on drill rig and property access. 
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TABLE 2 

TARGET COMPOUND LIST 

ORGANIC COMPOUNDS 

VOLATILE COl\'lPOUNDS 

1. Chloromethane 18. 1,2-Dichloropropane 

2. Bromomethane 19. cis-1,3-Dichloropropene 

3. Vinyl Chloride 20. Trichloroethane 

4. Chloroethane 21. Dibromochloromethane 

5. Methylene Chloride 22. 1,1,2-Trichloroethane 

6. Acetone 23. Benzene 

7. Carbon Disulfide 24. trans-1,3-Dichloropropene 

8. 1,1-Dichlornethene 25. Bromoforrn 

9. 1,1-Dichloroethane 26. 4-Methyl-2-Pentanone 

10. trans-1,2-Dichloroetha.ne 27. 2-Hexanone 

· 11. Chloroform 

12. 1,2-Dichloroethane 

13. 2-Butanone 

14. 1,1,1-Trichloroethane 

15. Carbon tetrachloride 

16. Vinyl Acetate 

1 7. Bromodichloromethane 

00000275 

28. Tetrachloroethene 

29. Toluene 

30. l,l,2,2-Tetrc1chloroetha11e 

31 . Chlorobenzene 

32. Ethyl Benzene 

3:3. Styrene 

:34. Total Xylenes 



TABLE 2 

( Continued) 

SEMI-VOLATILE COMPOUNDS 

35. Phenol 

36. bis(2-Chloroethyl) Ether 

37. 2-Chlorophend 

38. 1,3-Dichlorobenzene 

39. 1,4-Dichlorobenzene 

40. Benzyl Alcohol 

41. 1,2-Dichlorobenzene 

42. 2-Methylphenol 

43. bis(2-Chloroisopropyl)Ether 

44. 4-Methylphenol 

45. N-Nitroso-Di-n-dipropylamine 

46. Hexachloroethane 

47. Nitrobenzene 

48. lsophorone 

49. 2-Nitrophenol 

50. 2,4-Dimethylphenol 

51. Benzoic Acid 

52. 2-bis(2-Chloroethoxy) methane 

53. 2,4-Dichlorophenol 

54. 1,2,4-Trichlorobenzene 

55. Napthalene 

56. 4-Chloroaniline 

57. Hexachlorobutadiene 

58. 4-Chloro-3-Methylphenol 

59. 2-Methylnaphthalene 

60. hexachlorocycl9pentadiene 

61. 2,4,6-Trichlorophenol 

62. 2,4,5-Tric6lorophenol 

63. 2-Chloronaphthalene 

64. 2-Nitroaniline 

65. Dimethylphthalate 

66. Acenaphthylene 

67. 2,6- Dinitrotoluene 
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68. 3-Nitroaniline 

69. Acenaphthene 

70. 2,4-Dinitrophenol 

71. 4-Nitrophenol 

72. Dibenzofurw1 

73. 2,4-Dinitrotoluene 

7 4. Diethylphthalate 

75. 4-Chlorophenyl-phenyl ethei-

76. Fluorene 

77. 4-Nitroaniline 

78. 4,6-Diniti-o-2-Methylphenol 

79. N-Nitrosodiphenylamine 

80. 4-Bromophenyl ether 

81. Hexachlorobenzene 

82. Pentachlorophenol 

83. Phenanthrene 

84. Anthracene 

85. Di-n-butylphthalate 

86. Fluoranthene 

87. Pyrene 

88. Butylbenzylphthalate 

89. 3,3'-Dichlorobenzidine 

90. BenzoC1)antlu·ucene 

91. Chrysene 

92. bis(2-Ethylhexyl)phthalate 

93. Di-n-octylphthalate 

9--1. Benzn(b)fl11oranthene 

95. Benzo(k)fluoranthene 

96. Benzo(::i )pyrene 

97. Lndeno(l,2,3-cd)pyrene 

98. Dibenz(a,h)anthracene 

99. Benzo(g,h,Dperylene 



TABLE 2 

(Continued) 

PESTICIDES/PCB COMPOUNDS 

100. Alpha-BHC 

101. Beta-BHC 

102. Oelta-BHC 

103. Gamma-BHC (Lindane) 

104. Heptachlor 

105. Aldrin 

106. Heptachlor Epoxide 

107. Endosulf an I 

108. Dieldrin 

109. 4,4' -ODE 

ll0. EndriJ1 

lll. Endosulfan II 

ll2. 4,4'-DDD 
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113. Endosulfan Sulfate 

114. 4,4'-DDT 

115. Methoxychlor 

116. Endrin Ketone 

117. Alpha Chlordane 

118. Gamma Chlordane 

119. Toxaphene 

120. Aroclor 1016 

121. Aroclor 1221 

122. Aroclor 1232 

123. Aroclor 1242 

124. Aroclor 1248. 

125. Aroclor 1254 

126. Aroclor 1260 



Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

TABLE 2 

(Continued) 

INORGANIC ANALYSES 

ELEMENT 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 
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Bicarbonate m 

Calcium m 

Carbonate. m 

Magnesium rn 

Potassium m 

Silica m 

Total Hardness m 

m = major constituent 

TABLE 2 

(continued) 

OTHER INORGANIC ANALYSES 

(not on the Target Compound List) 
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TABLE 3 

GROUNDWATER PERFORMANCE CRITERIA* 

Contaminant Performance Criteria (ug/1) 

Benzene 

Chloroethane 20.0 

1, 1-dichloroet hane 20.0 

1,2-dichloroethane 5.0 

Ethyl Benzene 320.0 

Methylene Chloride 

Toluene 175.0 

1, 1, 1-T I."iehloroe thane 200.0 

Xylenes 10.0 

*This table shall be developed and completed for the entire List of indicator 

parameters sel~cted wider Section 3.1.2.2 of this SOW. 
'" 
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TABLE 4 

SURFACE WATER DISCHARGE CRITERIA* 

Contaminant 

Benzene 

Chloroethane 

1, 1-dichloroethane 

1,2-dichloroethane 

Ethyl Benzene 

Methylene Chloride 

Toluene 

Contaminant Concentration Appropriate to 

the Discharge Location (ug/1) 

Fresh Water 

5.0 

20.0 

20.0 

5.0 

320.0 

5.0 

175.0 

1, l, 1-trichloroethane 200.0 

Vinyl Chloride 2.0 

Xylenes 10.0 

Marine Water 

700.0 

1130. *** 

1130.*** 

1130.0 

4.3** 

6400. 

5000.0 

312.0 

2.0** 

10.0** 

* This table shall be supplemented to include the entire list of indicator 

parameters selected wider Section 3.1.2.2 of this SOW. 

** Value set at fresh water criteria llllless other discharge limits can be 

established from other g1Iidance documents or tecluiical research, as approved by 

the Government Plaintiffs. 

*** Data is not available to develop criteria for this compound. However, 

since research shows (EPA, 1986) that toxicity of chlorinated ethanes increases 

with increasin& chlorination, the toxicity for Chloroetha.ne and l,l-dichloroetha.ne 

should be less than the value for l ,2-dichloroethane. 
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TABLE 5 

Deliverable 

LIST OF DELIVERABLES 

Submittal Date 

Public Receiving Facility Cap Design 

Monitoring Well SAP 

Draft Health and Safety Plan 
Final Health and Safety Plan 

Draft Project Management Plan (PMP) 

Final PMP 

Draft QAPP - for remedial design 
Final QAPP for remedial design 

Draft GroW1dwater SAP 

Final Groundwater SAP 

Leachate & Condensate Sampling 
and Analysis Plan (SAP) 

Fircrest Water Supply Contingency Plan 

Alternate Water Supply Contingency Plan 

Landfill Gas Sampling & Analysis Plan 

Well Logs & Survey Data 

Indicator Parameter Selection 

Surface Water.~AP 
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Within 30 days of lodging of 
Consent Decree 
With Monitoring Well SAP. 
Within 30 days receipt of 
comments Draft Health and Safety 
Plan. 

Within 30 days of lodging 
of Consent Decree. 

Within 30 days of receipt 
of comments on Draft PMP. 

With Draft PMP. 
Within 30 ~ys receipt of 
comments on Draft QAPP. 

With Draft QAPP 

Within 30 days of receipt 
of comments on Draft 
Gronndwater SAP 

Within 30 days of lodging 
of Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 90 days of lodging 
of Consent Decree. 

Within 30 days of last well 
installation. 

Within 90 days of first 
round of groundwater sampling. 

Within 120 days of lodging of 
Consent Decree. 



Disposal of Hazardous Substances 
& Liquids Plan 

Draft Predesign Report 

Draft Statistical Methods Proposal 
Pilot Extraction Well Work Plan 
Pilot Treatment Study Work Plan 

Pilot Extraction Well SAP 

Pilot Treatment Study SAP 

Final Statistical Methods Selection 

Draft Pilot Studies Report 

Final Predesign Study Report 

_Extraction/Treatment System 
Preliminary Design (30%) 

Extraction/Treatment System 
Intermediate Design (60%) 
New Plume Contingency Plan 

Extraction/Treatment System 
Prefinal Design (90%) 
Extraction Treatment System SAP 

Air Emissions SAP 

Extraction/Treatment System 
Final Design (1()0%) 

•11 

TABLE 5 

List of Deliverables 
2 

Within 180 days of lodging 
of Consent Decree 

Within 180 days of lodging 
of Consent Decree 

In Draft Predesign Study Report 
In Draft Predesign Study Report 
In Draft Predesign Study Report 

Within 30 da:ys receipt of 
comments on Draft Predesign 
Report 

Within 30 days of receipt of 
comments on Draft Predesign 
Report -. 

Within 30 days of comments 
on draft Predesign Study Report 

Within 30 days of receipt of 
comments on Draft Pilot Studies 
Report 

With 60% Extraction/Treatment 
Design 

With 90% Extraction/Treatment 
Design 
With 90% Extraction/treatment 
Design 

Landfill Cap Preliminary Design (30%) 
Surf ace Water Management Plan With Cap 30% Design Report 
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TABLE 5 

List of Deliverables 
3 

Landfill Cap Intermediate Design (60%) 

Landfill ~ap Prefinal Design (90%) 
Utilities Management Plan 

Landfill Cap Final Design (100%) 

Final Central Area Expansion 
Design Report 

Plans and Specifications 

Gas System Evaluation Reports 

Landfill Gas Management Plan 

Landfill Gas Cap Installation Report 

Leachate & Condensate Management Plan 

Air Emissions Management Plan 

Operations and Closure Plan. 

Landfill Closure Plan 

0 & M Contingency Plan 

Institutional Controls Plan 

Remedial Design Project Closeout 

Remedial Action PMP - Update 

Remedial Action Site Safety Plan 

Remedial Action Construction Program Plan 

Remedial. Action SAP 

Construction Documentation Report 

Operation and Maintenance Plan 

Project Closeout 

00000286 

With 90% Stage 1 Landfill 
Cap Design 

Wit~ 60 days of completion 
of each ~tage of landfill cap 

Within 60 days of approval of 
all remedial designs 

With Operations & Closure Plan 

With O&M Plans in Operations and 
Closure Plan 

June 30, 1991 

June 30, 1991 

Sept. 30, 1992 
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APPENDIX III 
TO TACOMA LANDFILL CONSENT DECREE 

ACCESS AGREEMENT 
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APPENDIX IV 
TO TACOMA LANDFILL CONSENT DECREE 

r, 
'II 
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MAP OF THE SITE 
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- APPENDIX V 
TO TACOMA LANDFILL CONSENT DECREE 

LIST OF HAZARDOUS SUBSTANCES DETECTED 
AT THE TACOMA LANDFILL 

Volatile Organic Compounds 

Tetrachloroethene 
Trans-1,2-Dichloroethene 
Trichloroethene 
1,1-Dichloroethene 
Vinyl Chloride 
1,1,1-Trichloroethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
Chloroethane 
Benzene 
Ethylbenzene 
Chlorobenzene 

· Toluene 
Xylene (Total) 
2-Butanone 
2-Hexanone 
1,2-Dichloropropane 
Trans 1,3-Dichloropropene 
styrene 
carbon Disulfide 
Chloroform 
Chloromethane 
Bromodichloromethane 
Methylene Chloride 
Acetone 
4-Methyl-2-pentanone 
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Semi-Volatiie Organic Compounds 

Hexachlorobenzene 
Polynuclear Aromatic 

Compounds 
Pthalate Esters 
1,4-Dichlorobenzene 
N-nitro-Sodiphenylamine 
Benzyl Alcohol 
Benzoic Acid 
4-Methylphenol 
Isophorone 
Phenol 

Metals 
Arsenic 
Cadmium 
Chromium 
Copper 
Mercury 
Nickel 
Lead 
Zinc 
Iron 
Aluminum 
Manganese 



APPENDIX VI 
TO TACOMA LANDFILL CONSENT DECREE 

PRE-SETTLEMENT REMEDIAL DESIGN STIPULATION AND AGREED ORDER 

0 0 000:-2 91 



l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 
UNITED STATES DISTRICT COURT 

WESTERN DISTRICT OF WASHINGTON 

12 UNITED STATES OF AMERICA, ) 
ON BEHALF OF THE UNITED STATES ) 

13 ENVIRONMENTAL PROTECTION AGENCY) 
and the ) 

14 STATE OF WASHINGTON, ) 
DEPARTMENT OF ECOLOGY, ) 

15 ) 
Plaintiffs, ) 

16 ) 
v. } 

17 } 
CITY OF TACOMA, ) 

18 ) 
Defendant. ) 

19 _______________ } 

C89-58;jT 
CIVIL ACTION No. 

PRE-SETTLEMENT REMEDIAL 
DESIGN STIPULATION AND 
AGREED ORDER 

20 STIPULATION AND AGREED ORDER 

21 Plaintiffs, the United States of America, ("United 

22 States") and the state of Washington have filed an action under 

23 sections 106 and 107 of the Comprehensive Environmental Response, 

24 Compensation, and Liability Act, as amended, 42 u.s.c. Section 
" 'II 

25 9606, 9607 et seg., (CERCLA) and the model Toxics Control Act, 

26 against the City of Tacoma, ("Settli~g Parties"). 

27 

28 STIPULATION AND AGREED ORDER - Page 1 



1 

2 In order to expedite the commencement of ·the remedial 

3 action at the Tacoma Landfill site, which is the subject of this 

4 action, the United States and the Settling Parties, stipulate as 

5 follows: 

6 A. To commence and complete work, submit 

7 documents, and to otherwise perform in accordance with the 

8 Consent Decree consented to by the Settling Parties and lodged 

9 with but not yet entered by this Court. 

10 B. The Parties to this stipulation acknowledge 

11 that this stipulation has been entered into in anticipation of 

12 settlement and may be affected by a consent decree entered 

13 subsequent to this filing. The Parties agree to comply with the 

14 terms of this stipulation unless the terms of any subsequently 

15 entered consent decree expressly supersede the terms of this· 

16 stipulation. 

17 Stipulated by: 

18 

19 

20 

21 

CITY OF TACOMA 

City ger 
22 City of Tacoma 

Tacoma, Washing 

~ 
DA. THOMPSON 

25 Director of Public Works 
City of Tacoma 

26 Tacoma, Washington 

27 

Date 

Date 

28 STIPULATION AND AGREED ORDER - Page 2 



I • 

1 

2 

4 

5 

DAVID H. DOW 1 

Director of Finance Et~/~ 
City of Tacoma 
Tacoma, Washing 

City 
7 City 

Taco 
8 

9 

10 

11 

12 

Approved as ~~<L~ 
to form: 

~t~rney 
City of Tacoma 
Tacoma, Washington 

13 UNITED STATES 

14 

15 

16 

17 

18 

19 

20 

S'!'EVEN NOVICK 
~ttorney 
Land and Natural Resources 

Division 
U.S. Department of Justice 
Washington, D.C. 20536 

RICHARD B. STEWART 
21 Assistant Attorney General 

Land and Natural Resources 
22 Division 

U.S. Department of Justice 
23 Washington, D.C. 20530 

24 

25 

26 

27 

28 STIPULATION AND AGREED ORDER - Page 3 

Date 

Date 1 

Date 

Date 



1 

2 

3 ROBIE G. R S'S ELL 
Regional Administrator 

4 Environmental Protection Agency, 
Region 10 

5 Seattle, Washington 

MIKE McKAY 
UN D STATES ATTORNEY 

& •··· •••• 

Date 

6 

7 

8 
, ,J) 

~~--=:::--::-:-t...._. -- 7~ 9, L 1 2 o/ 
SON L. FOX Date 1 

S cial Assistant United States Attorney 

12 

13 

14 

15 

16 

17 

19 

3 00 Seafirst Fifth Avenue Plaza 
00 Fifth Avenue 

Seattle, Washington 98104 

STATE OF WASHINGTON 

f~ ~· J 7 , . 
< ,A .-£i.~, 

CAROL }5 !--- FLESKES 
Hazardous Waste Investigations 

and Cleanup Program Manager 
Department of Ecology 
Olympia, Washington 98504 

~vm~ 20 ~S.YERS ·. 
A ·stan ttorney eral 

21 State of Washington 
Olympia, Washington 98504 

22 

23 

24 IT IS SO ORDERED this 

25 

26 

27 

•.. 
'II 

Date O 

Date • 

day of ________ , 1989 . 

UNITED STATES DISTRICT JUDGE 

28 STI~ULATIO~ AND AGREED ORDER - Page 4 



APPENDIX I 
TO TACOMA LANDFILL CONSENT DECREE 

RECORD OF DECISION 



( 

( 

<.. 

C 

CITY CLERK CONTRACT/.t> .. ::MENT NO. kO 

RECORD OF DECISION 
REMEDIAL ALTERNATIVE SELECTION 

FINAL REMEDIAL ACTION 
COMMENCEMENT BAY - SOUTH TACOMA CHANNEL 

TACOMA LANDFILL 
TACOMA,WASHINGTON 



Site 

RECORD OF DECISION 

REMEDIAL ALTERNATIVE SELECTION 

Commencement Bay - South Tacoma Channel, Tacoma Landfill site - Tacoma, 

Pierce County, Washington. 

Purpose 

This decision document presents the selected final remedial action for 

the site, developed in accordance with the Comprehensive Environmental 

Response, Compensation, and Liability Act of 1980 <CERCLA>, as amended by the 

Superfund Amendments and Reauthorization Act of 1986 (SARA), and consistent 

with (where not precluded by SARA) the National Contingency Plan (NCP., 40 CFR 

Part 300). The State of Washington; in close consultation with EPA, h~s 

developed and concurred with the selected remedy. A copy of the state 

concurrence letter is attached as Appendix D. 

Basis for Decision 

The decision is based upon the administrative record for the site, as 

obtained from the files of the Washington State Department of Ecology and the 

U.S. Environmental Protection Agency <EPA>. This record includes, but is not 

limited to, the following documents: 

o Remedial Investigation Report for the Tacoma Landfill, Tacoma, 
~~ Washington (December 1987) 

o Feasibility Study of the Tacoma Landfill Site, Final Report 

<December 1987) 



o Oec1si,on Summary of Remedial Alternative Selection 

o Responsiveness Summary <attached as Appendix B> 

o Staff summaries and documents--An index (Appendix C) identifies 

other items which are included in this administrative record. 

Description 

This record of decision <ROD> addresses source control of on-site 

contaminants through capping of the landfill and extraction of methane gas. 

Management of migration for off-site contaminants will be through a 

groundwater extraction and treatment system. 

The remedial action is designed to: 

o reduce the production of leachite by placing constraints on further 

site operations-and by capping the landfill. 

o eliminate off-site gas migration through the gas extraction system. 

o prevent further migration of _the contaminated plume via the 

groundwater extraction-treatment system. 

o furth,~r protect public health and the environment via monitoring of 

groundwater, surface water, gas probes, and air emissions. 
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o provide an alternate-water supply <Tacoma municipal water> to any 

residents deprived of their domestic supply due to demonstrated 

contamination from the landfill or due to the action of the 

extraction-treatment system. 

Treatment will be sufficient to reduce contaminant levels in the 

groundwater to or below cleanup standards. Performance levels for the 

identified contaminants of concern are presented in Table 8. The methodology 

to be used to develop performance levels for the other contaminants in the 

groundwater is discussed in the Selected Remeqial Alternative section of the 

ROD. Treatment should be permanent, and should effectively reduce the 

toxicity and mobility of the contaminants. Performance levels are not to be 

exceeded during the operational life of the remedial action. Treated.water 

discharge shall at all times be consistent with federal laws and Washington 

State laws. Any treatment system which will produce air emissions will be 

designed to meet appropriate federal and state Air Toxics ·Guidelines and to 

use Best Available Control Technology CBACT> on the effluent air stream. 

Containment of the plume will be confirmed by installation and periodic 

sampling of monitoring wells as well as contin~ed, scheduled monitoring of 

private and public wells. Extraction will continue until water quality at the 

compliance boundary (defined by WAC 173-304 as the edge of the filled area) 

consistently meets or exceeds drinking water standards, or previously 

established and approved health-based criteria. In addition to meeting 

health-based criteria, potential impacts to public and private water supplies, 
,\1 

and to Leach Creek must be considered in the decision to shut off the system. 
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Those residents who are deprived of domestic drinking water, either 

because their wells water qua 1 i ty shows demonstrated contamination from the 

landfill or because the quantity available has been reduced by the action of 

the extraction-treatment system, will be connected to city water supplies. 

Source control measures are expected to reduce contaminant concentrations 

in the groundwater system. Source control measures consist of constructing a 

cap on the landfill and appropriate regrading to minimize infiltration and 

maximize run-off, ultimately reducing leachate volume and toxicity. Unlined 

areas of the landfill will be capp~d as soon as possible. WAC 173-304 defines 

the minimum requirements for a cap on a municipal landfill. A more stringent 

cap will be required unless further analysis of the cap, to be provided during 

remedial design, shows that a significant reduction in leac·hate volume or 

toxicity would not be achieved. 

Increased run-off due to the construction of the cap will be routed off 

the landfill to reduce infiltration. The run-off collected from the landfill 

will be directed to the appropriate storm or sanitary sewers. consistent with 

local storm drainage ordinances or pre-treatment regulations. The storm 

drainage plan, prepared as part of the remedial design, will determine and 

minimize any impacts on downstream increases in peak flow. 

The city of Tacoma (Tacoma> will implement a closure plan for the 

landfill consistent with Washington State Minimum Functional Standards fo.r 

Landfi 11 Closure.t, (WAC 173-304). and as appropriate. Washington State Dangerous 

Waste Regulations <WAC 143-303). 
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Institutional controls will be implemented, consistent with the final 

design, to assure that the remedial attion will continue to protect health and· 

the environment. Tacoma, in cooperation with the town of Fircrest and Pierce 

County, will pursue the establishment of an ordinance, or other suitable 

methodology, to restrict drilling of water supply wells in an area from Tyler 

Street to Leach Creek., and from Center Street to approximately South 56th 

Street. 
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Declaration 

consistent with CERCLA, as amended by SARA, and the NCP, it is determined 

that the selected remedy as described above is protective of human health and 

the environment, attains Federal and State requirements which are applicable 

or relevant and appropriate, and is cost-effective. This remedy satisfies the 

preference expressed in SARA for treatment that reduces toxicity, mobility, or 

volume. Finally, it is determined that this remedy utilizes permanent 

1° solutions and alternative treatment technologies to the maximum extent 

·practicable. 

Date Regional Adminis or 
Environmental Protection Agency 
EPA - Region 10 
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SCOPE OF WORK 

FOR 

THE TACOMA LANDFILL CONSENT DECREE 

LO INTRODUCTION 

This Scope of Work (SOW) sets forth the tasks necessary to complete the 

Remedial Design (RD) ru1d the Remedial Action (RA) at the Tacoma Landfill 

Superfund Site. The Remedial Investigation (RI) and Feasibility Study (FS) were 

conducted by the City of Tacoma and were completed in December 1987. The 

Record of Decision (ROD) was signed on March 31, 1988. It shall be the 

responsibility of the City of Tacoma (hereafter ref erred to as Settling 

Defendru1t) to prepare, submit for approval, and fully implement work plans 

incorporating each element of this SOW. It shall be the sole responsibility of the 

Settling Defendant to ensure that work plans as undertaken meet the 

performance requirements set forth in this SOW and the Consent Decree ru1d the 

Settling Defendant shall not rely on document and plan approvals provided by the 

Government Plaintiffs. In addition, the Settling Defendant shall ensure 

consistency with the National Contingency Plru1 (NCP) and Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) as 

amended by the Superfw1d Amendments and Reauthorization Act of 1986 

(SARA), and shall satisfy all applicable ru1d relevant and appropriate laws and 

regulations (ARARs). 

1.1 Remedial Action Requirements 

The requirements of the remedial action at the Tacoma Landfill, as stated 

in the ROD, are: 

1) reduce the production of leachate by placing constraints on further 

site operations ru1d by capping the landfill; 

·t, 

2) eliminate off-site gas migration through a gas extraction system; 



3) prevent further mig,"l'ation of the contaminated plume and reduce the 

concentration of contaminants within the plume via a groundwater 

extraction and treatment system; 

4) further protect public health and the environment through monitoring 

of groundwater, surface water, subsurface gas, and air emissions; 

5 provide an alternate \·vater supply (Tacoma ~lunicipal Water) to any 

residents deprived of their domestic water supply due to 

demonstrated contamination from the landfill or due to the action of 

the extraction/treatment system; and 

6) establish institutional controls to promote and support the remedial 

action. 

1.2 Project Work Plans 

All work performed at and around the site pursuant to this Scope of Work 

shall be accomplished in accordance with work plans which shall be prepared by 

the Settling Defendant and submitted for review and approval by the 

Government Plaintiffs. Work plans shall address implementation of each 

element of the SOW including: the predesig,u study consisting of monitoring well 

installation, sampling activities, extraction system evaluations, treatability 

studies, and pilot studies; design documents such as design reports, plans, and 

specifications; construction activities including scheduling, construction quality 

control/quality assurance, engineering services during construction, and as-built 

documentation; and the preparation and implementation of operation and 

maintenance manuals for remedial action facilities including the details and 

scheduling of performance monitoring. The work plans shall include schedules 

and a discussion of potential problems which might be encow1tered. 

The SJittling Defendant shall implement all plans and work elements 

according to their terms and according to the schedule approved and 

incorporated pursuant to Section 9.0 of this SOW. The Settling Defendant shall 
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notify the Government Plaint:iffs of initiation of any field work at least 7 days 

prior to the commencement of such work. The work shall commence only'after 

the Settling Defendant has received Government Plaintiff approval. 

1.2.1 Project Management Plan (PMP) for RD/RA 

1.2.1.1 Remedial Design Project l.YL.magement Plan 

A project management plan for RD activities, including a schedule for 

completion of RD tasks and submission of deliverables established pursuant to 

Section 9.0 and Table 5 of this SOW for each element of this SOW, shall be 

submitted by the Settling Defendant no later than 30 days after lodging of this 

Consent Decree. Compliance with this schedule, once approved by the 

Government Plaintiffs, is a requirement of this SOW and notice of the schedule 

shall be sent to the court. The PMP shall describe the Settling Defendant's 

management approach to completing the RD tasks for the site. The PMP shall 

identify the key individuals for the Settling Defendant, and identify levels of 

authority and lines of communication in working with the Government 

Plaintiffs. The plan shall also address systems or methods that will be used to 

ensure technical quality and compliance with project schedules. 

1.2.1.2 Remedial Action Project Management Pla11 

The Settling Defendant shall prepare a preliminary remedial action project 

management plan, including a brief discussion of tasks, an implementation 

schedule, a description of the long term operation and maintenru1ce 

requirements, and institutional controls and monitoring requirements that 

comply with this SOW and the ROD. This plan shall be included in the Project 

Management Plan document. ¼'hen the remedial design details become 

available, an update of the preliminary remedial action portion of the project 

management plan, including a more detailed description of the construction 

tasks, shall be completed and submitted to the Government Plaintiffs for review 
l', . 

and approval in accordance with the schedule established pursuant to Section 9.0 

(see Section 7 .0 of this SOW). 
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1.2.2 Health and Safety Plan 

All work, including sampling and other field data gathering activities, shall 

be performed under an appropriate health and safety plan for the protection of 

workers and the surrounding community in accordance with EPA, OSHA, and 

WIS HA requirements. The Settling Defendant shall submit a site safety plan to 

the Government Plaintiffs for comment prior to commencing any action on the 

site. The initial site safety plm1 submitted (as part of the Predesign Study, 

Section 3.1.1.2) shall be amended to reflect subsequent field activities and their 

varying site safety and health requirements. The Settling Defendant shall be 

solely responsible for ensuring that the plan satisfies all applicable laws and 

regulations. The Settling Defendant shall appoint a site safety officer (SSO) who 

shall be responsible for ensuring compliance with the Health and Safety Plan. 

The Settling Defendant shall require their contractors and employees to 

observe safe practices with respect to all active utilities within and around the 

site including sewer, power, water, and telephone lines. 

1.2.3 Quality Assurance Project Plan (QAPP) 

A quality assurance project plan shall be developed for the remedial design 

phase which shall include procedures for: sample custody; data reduction; 

validation and reporting; internal quality control checks; performance and 

system audits; preventative maintenance; and corrective action. This plilll shall 

be implemented by the Settling Defendant upon approval of the Government 

Plaintiffs. The most current of the following g1.1idelines shall be used to develop 

these plans except where othel'wise noted: 

USEPA, Laboratory Data Validation, Functional Guidelines fol' Evaluating 

Inorganic Analyses, July 1988; 

USEPA, Laboratory Data Validation, Functional Guidelines for Evaluating 
_,., 

Organ.i'.b Analyses, February 1, 1988; 
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USEPA Contract Laboratory Program, Statement of Work for Inorganics 
Analysis, SOW no. 788; 

USEPA Contract Laboratory Program, Statement of Work for Organics 

Analysis, October 1986, revised February 1988. 

Data Quality Objectives for Remedial Response Activities, 

EPA/550/G.87/003 and 004; 

Quality Assurance Program Plan for Region X, 1986. 

1.2.4 Sampling and Analysis Plans (SAP) 

All SAPs prepared pursuant to this Scope of Work shall include, at a 

minimum: a description of procedures for field sampling, sample handling, 

sample analysis, data analysis, and identification of laboratory analysis 

procedures. They shall also provide for Contract Laboratory Program (CLP) 

deliverables as referenced in Exhibit B of the Contract Laboratory Program 

Statements of Work for Organics and lnol'ganics (see Section 1.2.3). 

In addition, all SAPs shall include data quality objectives and specify 

quality assurance and quality control (QA/QC) procedures and samples to meet 

the requirements of the QAPP (Section 1.2.3). SAPS shall be approved by the 

Government Plaintiffs before any sampling or monitoring begins. Sampling and 

analysis shall be performed in accordance with approved Ecology and EPA 

sampling and laboratory protocols and QA procedures in effect at the time of the 

sampling or analysis activity. Detection limits, with the exception of the 

screening tests, shall be at least as low as drinking water standards or approved 

health based criteria, or the EPA-CERCLA contract laboratory program 

standards, whichever is lower. EPA approved methods shall be used for all 

possible parameters. If "approved" methods are not available, then proposed 

methods shall be submitted to the Government Plaintiffs for review and approval 

prior to thei't use. The Settling Defendant shall make available raw data within 

five days of receipt of results, and quality assured data in the format specified in 

the sampling and analysis plan to the Government Plaintiffs within 90 days of 

sample collection or field testing or within 15 working days of receipt of all lab 
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results for a sampling event, whichever is sooner, and shall submit these results 

in the monthly progress report (as described in Section XII of the Consent , 

Decree) within thirty calendar days of receipt of the data. Replicate samples 

shall be collected and analyzed as described in the QAPP or as required by the 

Government Plaintiffs on-a case by case basis. 

1.3 Authority of Government Plaintiffs Regarding Deliverables Under This SOW 

A_ny and all documents (deliverables) required to be submitted to the 

Government Plaintiffs under this SOW a.re subject to review and approval by the 

Government Plaintiffs, wtl.ess otheevvise specified. Such approval may be 

conditional or may specify required modifications to these documents. The 

Settling Defendant shall consult with the Government Plaintiffs in preparing all 

deliverable items under this SOW to minimize the need for such modifications 

and to determine whether draft submittals are necessary. All deliverables shall 

be prepared in accordance with applicable EPA and Ecology guidance. Upon 

approval or modification, all such plans and documents shall be implemented in 

accordance with their terms and schedules. Bid packages a.re not subject to 

approval of the Government Plaintiffs but shall be submitted upon request. 

... 
'II 
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2.0 CONTINGENCY PLANNING 

All work under this SOW must explicitly address those contingencies which 

are typical to hazardous waste remediation and those provided for in this SOW 

and the ROD. Specifically, design and/or construction activities under this SOW 

must provide for the situations discussed in this section. 

2.1 New Contaminant Plume 

The Settling Defendant shall submit a contingency plan for the expansion 

and/or modification of the extraction system necessary to control a previously 

unidentified plume, or a lobe of a plume emanating from the landfill in areas 

currently considered unaffected. This contingency plan shall include provisions 

for determining the existence and source of such a previously unidentified plume, 

or lobe of a plume using, at a minimum, the following criteria: 

a) proximity to the landfill; 

b) hydraulic gradient; 

c) aquifer characteristics; 

d) historical data; and 

e) types of contaminants. 

A previously unidentified plume, or lobe of a plume, is defined as any 

exceedance of the early warning values described in Section 3.3.2.2 in areas 

currently considered unaffected. Exceedances shall be determined using the 

approved method described in Section 3.3.1.3. This plan shall be submitted with 

the 60 percent design for the extraction treatment system. 

2.2 Alternate Water Supply 

If contamination (determined through procedures established in Section 4.0) 

emanating from the landfill is found in the Fircrest wells (located immediately 

west of the landfill), an alternate water supply shall be provided to the tm•vn of 

Fircrest immediately. A plan to cover such a contingency shall be submitted to 

the Government Plaintiffs for review and approval no later than 45 days from 

the date of lodging of this Consent Decree. 
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A contingency plan describing how alternate water shall be provided to 

other currently and potentially impacted areas aroWld the landfill shall be 

submitted no later than 45 days from the date of lodging of this Consent 

Decree. This plan shall include procedures for supplying temporary water W1til 

the impacted residences can be connected to the Tacoma water system. The 

plan shall be consistent with Section 4.0 of this SOW. 

Construction plans and specifications for expansion of Tacoma City water 

supplies to affected areas, including all design calculations and the construction 

schedule shall be submitted within 45 days of residences being supplied with 

temporary water. 

2.3 Operation and Maintenance 

The Settling Def endru1t shall prepare a contingency plan for the instance 

where the final remedial measures do not meet the performance criteria outlined 

in this SOW. This plan shall also describe the action the Settling Defendants 

shall implement if, after the groundwater extraction/treatment system or the 

gas extraction system has been shut down the monitoring data indicate. 

exceedances of the criteria outlined in Sections 3.3.2 and 7. 7 .3. This plan shall 

be submitted as part of the Operation and Maintenance Plan described in 

Section 7. 7. 
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3.0 TASKS FOR REMEDIAL DESIGN 

This section provides a task breakdown for all actions to be performed 

during the RD phase. 

3.1 Predesign Study 

The Settling Defendant shall conduct a predesign study to achieve the 

requirements listed below: 

1) to provide sufficient information to delineate the boundary of the 

plume or plumes and for the purpose of designing the extraction 

system; 

2) to assess whether dense non-aqueous phase liquids (DNAPL) are 

migrating from the landfill; 

3) to complete the characterization of the affected aquifers and 

associated hydrology necessary to design the extraction system; 

4) to establish indicator parameters selected from the Target Compound 

List and leachate parameters listed in WAC 173-304-490; 

5) to sample all monitoring wells (both the TL and MW series) three 

times in a six month period (to include a high and low water table 

season); 

6) to detel'mine the suitability of the alternative tl'eatment options in 

meeting the treatment standards; 

7) to determine the location of the optimum extraction well network to 
-l', 
'II 
achieve the gl'Oundwater cleanup goals and criteria; and 

8) to select the treatment option fol' RA. 
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3.1.1 Monitoring Wells 

3.1.1.l Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP, which shall meet the 

requirements of Section 1.2.4 of this SOW, fol' review and approval by the 

Government Plaintiffs prior to initiation of dl'illing. This plan shall include 

monitoring well installation procedures, soil chemical and physical sampling 

requirements, a well installation schedule, and l'eporting requirements. Data 

quality objectives for this effort shall also be identified in this plan. 

3.1.1.2 Site Safety Plan 

A site Health and Safety Plan shall be prepared in accordance with 

applicable EPA, OSHA, and WISHA l'equirements. This plan shall address all 

aspects of the Predesig,11 monitoring wells, including drilling and sampling. The 

site safety plan shall be prepared as described in Section 1.2.2 of this SOW. This 

plan shall be submitted with the monitoring well SAP, and shall be updated to 

reflect subsequent field activities. 

3.1. l.3 Monitocing Well Installation 

The Settling Defendant shall install required wells listed in Table 1 and at 

the approximate locations shown on Figure 1. Exact well locations shall be 

approved by the Government Plaintiffs prior to dl'illing. All newly constructed 

wells shall be surveyed to the nearest O.Ol foot, and shall comply with EPA 

Order No. 215.0, Minimum Set of Data Elements for Grow1dwater. Well logs and 

survey data shall be submitted within 30 days of the installation of the last well. 

Additional wells to those listed may be required by the Government Plaintiffs, if 

necessary, to achieve the respective requirements listed in Section 3.1. 

3.1.1.4 Existing Wells ,., 
'II 

Existing private wells may be rehabilitated, however data collected will be 

used for water level data only. 
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3.1.2 Groundwater Sampling 

3.1.2.1 Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP for groundwater sampling which 

shall meet the requirements of Section 1.2.4 of this SOW, for review and 

approval of the Government Plaintiffs, prior to groundwater sampling. The SAP 

shall be amended after the indicator parameters are selected (Section 3.1.2.2) to 

specify sampling parametet·s for future sampling rounds. Amendments to the 

SAP shall be reviewed and approved by the Government Plaintiffs. 

3.1.2.2 Groundwater Sampling/Indicator Parameter Selection 

The Settling Defendant shall sample each of the new MW series wells and 

the existing TL series wells (as shown in Figure 1) in accordance with the 

approved schedule in the SAP. The first round of samples shall be collected 

during the period of maximum gradient reversal. These samples shall be 

analyzed for the target compow1ds listed in Table 2 and leachate parameters 

listed in WAC l 73-304-490. Tentative compow1ds shall also be identified to 

ensure that no potential contami.n,:rnts of concern are overlooked. The Settling 

Defendant shall utilize this data and historical data to develop a list of indicator 

parameters to be used throughout the remainder of the RD and RA. The list of 

indicator parameters shall be submitted in a technical memorandum and shall be 

reviewed and approved by the Government Plaintiffs prior to its use. The 

Settling Def enda.nt shall include additional indicator parameters as required by 

the Government Plaintiffs. Data shall be presented in the format requested by 

the Government Plaintiffs. 

3.1.3 Extraction System Evaluation 

The Settling Defendant shall conduct additional modeling studies of the 

extraction system proposed in the Feasibility Study, considering the additional 

data obtainJtl during the Predesign Study. The extraction system proposed in the 

FS, with modifications as required, and other potential extraction configurations 

shall be evaluated using ru1alytical or numerical modeling techniques. This 

evaluation shall be conducted in conjunction with the evaluation of the 
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alternative treatment systems (Section 3. l.4) to recommend the 

extraction/treatment system for design. The factors to be considered dur,ing the 

evaluation of the extraction system include the following: 

1) the grorn1dwater cleanup critec-ia (Table 3); 

2) the cleanup goal of ten years after startup of the remedial action; 

3) the impact of capping the landfill on contaminant volumes and 

mobility; 

4) pumping impacts from the Fircrest and Tacoma production wells; 

5) current contaminant travel times due to groundwater divide shifts; 

and 

6) effect on surface water and other aquifer uses. 

Based on the results of the extraction system evaluation, the extraction 

well network which assures compliance with performance standards shall be 

established for design. 

3.1.4 Treatability Study 

The Settling Defendant shall conduct a treatability study to determine the 

most effective method (technical and cost) as identified in the ROD of treating 

the contaminated groundwater. Initial treatability studies for carbon and air 

stripping treatment technologies shall be conducted using computer modeling 

techniques. 

Treatability studies shall be conducted for landfill leachate and condensate 

if pretreatment of these current discharges into the sanitary sewer is required. 

An evaluati6n of the requirement for pretreatment of landfill leachate and/or 

condensate shall be conducted (see Section 3.5.10.1) by the Settling Defendant 

and the Tacoma Sewer Utility. Pretreatment requirements shall be subject to 

review and approval by the Government Plaintiffs. 

12 
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3.1.5 Draft Predesign Report 

A Draft Predesign Study Report shall be prepared by the Settling 

Defendant which includes a description of hydrogeologic conditions and 

contaminant migration using the data collected during the Predesign Study and 

the data collected during the RI. The report shall also describe how the 

investigation has met the data requirements of site characterization for design, 

contaminant plume (including possible ON APL) definition, and indicator 

parameter selection as identified in Section 3.1. The report shall present the 

results of the extraction system evaluation and the treatability studies and shall 

detail the work plans for the pilot extraction well investigation and any pi.lot 

treatment studies required. The pilot treatment study plan shall address 

laboratory and/or field scale tests designed to achieve the requirements listed in 

Section 3.2.2. The report shall be submitted to the Government Plaintiffs for 

review and approval. Government Plaintiffs' comments shall be incorporated 

into the Final Predesign Study Report (Section 3.2.4). 

3.2 Pi.lot Studies 

3.2.1 Pilot Extraction Well Investigation 

Pilot Extraction wells shall be installed at the locations described in the 

Draft Predesign Study Report (upon approval of the Government Plaintiffs). The 

purpose of these wells is to provide additional aquifer characteristics for 

extraction well design. At a minimum, a 72 hour pump test shall be performed 

for each of the pi.lot test wells to determine aquifer characteristics for use in 

RD (Section 3.3). After the first pump test, the Settling Def enda.nt may petition 

the Government Plaintiffs to reduce the duration of subsequent pump tests. 

Such revisions are subject to the approval of the Government Plaintiffs. 

After approval by the Government Plaintiffs of the pi.lot investigation work 

plan (submitted as part of the Draft Predesign Report) the Settling Defendant 

shall submiHa SAP for the pi.lot test well installations and testing. This plan 

shall include: the proposed pump test methodology; the location and number of 

wells to be monitored during the pump test; handling and disposal of extracted 
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water; the construction plans and specifications for the test wells; sampling, 

analysis, and QA/QC requirements for samples collected during the pumping 

tests; and the construction and testing schedule. At least one test monitoring 

well shall be located at least 100 feet away from pumping wells unless other 

spacing is approved by the Government Plaintiffs. Prior to discharge of pump 

test water, it shall be analyzed for indicator parameters, determined W1der 

Section 3.1.2.2 of this SOW, to determine an appropriate discharge location. 

Discharge of water contaminated above drinking water standards, health based 

criteria or Water Quality Criteria (WQC) for protection of fish (as listed in Table 

4) to waters of the state, including the storm sewer, shall not be allowed. 

Discharge to the sanitary sewer shall be consistent with the City's pretreatment 

program and shall be subject to Government Plaintiff approval. 

The SAP for the extraction system pilot study shall be prepared to meet 

the requirements of Section 1.2.4 of this SOW. The sampling and analysis plan 

shall be submitted after approval of the Draft Predesign Report. 

3.2.2 Pilot Treatment Studies 

A pilot study shall be conducted for the treatment method selected in the 

Draft Predesign Study Report. The pilot study shall also evaluate treatment of 

leach..1te and condensate currently disc-barging to the sanitary sewer, if 

pretreatment of these discharges is required (Section 3.1.4). 

The pilot study shall be conducted to determine the following: 

1) the suitability of the treatment method for treating the 

-contaminated groW1dwater and its ability to meet performance 

standards described in Section 3.3.2; 

2) the predicte~ effectiveness of the treatment system, its flexibility to 

treat changing influent levels, and the range of influent -

cbncentrations over which the system is effective; 
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3) the expected air emissions to allow the Government Plaintiffs to 

determine the need for air emissions treatment; 

4) the need for pretreatment of gl'oundwater prior to air stripping or 

carbon adsorption; and 

5) the adaptability of the treatment system for pretreatment of 

leachate collected from the Central Area and condensate from the 

gas flares and collection lines. 

Prior to conducting any bench scale or vendor tests, the Settling Defendant 

shall submit the proposed vendor qualifications to the Government Plaintiffs for 

review and approval. The Settling Defendant shall require vendors selected to 

conduct any treatability study to comply with the Quality Assurance Project 

Plan prepared under Section 1 2.3. If the Government Plaintiffs determine that 

it is necessary to conduct field studies using portable or temporary treatment 

facilities, the Settling Defendant shall submit a SAP for such studies, including 

sampling requirements for the influent, effluent, and air emissions monitoring, to 

be reviewed and approved by the Government Plaintiffs. 

The SAP shall be prepared to meet the requirements described in 

Section 1.2.4 of this SOW. 

3.2.3 Draft Pilot Studies Report 

A Draft Pilot Studies Report shall be submitted to the Government 

Plaintiffs describing the findings of pilot extraction well investigations and the 

treatment studies. The report shall include the results and analysis of the pump 

tests, the results and analysis of the treatment study, the recommended 

treatment method, and a discussion of how this method fuJfills the requirement 

of providing for all kI101.v11, available and reasonable treatment to any substill1ce 

proposed for discharge to waters of the state. 
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3.2.4 Final Predesig;n Report 

The Final Predesign Report shall include all Government Plaintiff 

comments 011 the Draft Predesign Report, the Draft Pilot Studies Report, and 

any additional grow1dwater sampling results. The Settling Defendant shall 

submit the Final Predesign Report for approval within 30 days of receipt of the 

Government Plaintiffs' comments on the Draft Pilot Studies Report. 

3.3 Design of Groundwater Extraction/Treatment System 

3.3.1 Extraction/Treatment Requirements 

3.3.1.1 Groundwater Extraction System 

The groundwater extraction/treatment system(s) shall be designed to 

satisfy the extraction system performance criteria identified in Section 3.3.2.1 

a11d shall be designed to control the plume and prevent the spread of 

contamination. The goal of the groundwater extraction system is to prevent any 

further degradation of existing water quality beyond the existing bow1daries of 

the plume. For the purposes of design, further deg"Tadation is defined as the 

detection of synthetic organics or a statistically significant increase, over 

backgrow1d, of heavy metals and leachate parameters which are emanating from 

the landfill. Statistical significance shall be determined using the approved 

methodology described in Section 3.3. l.3. 

The system shall be placed within the plume(s) and at the downgradient 

edge, if necessary, to contain the plume(s) .. The design of the extraction system 

shall incorporate capture zone a11alysis to achieve overlapping cones of 

depression. Important considerations in placement of the extraction system shall 

include: concentrations and areal distributions of contaminants in the 

groundwater at the time of construction, aquifer thickness, hydi'aulic 

conductivity, and aquifer boundary conditions. The design shall estimate and 

account for;\the reduction in extraction volume due to effects of the landfill cap 

a11d how this volume may change over time. 

16 



3.3.1.2 Treatment System 

The treatment system for the selected remedy as described in the ROD 

shall be designed to meet specific performance criteria appropriate to the point 

of discharge of the effluent as described in Section 3.3.2.3 and set forth in Table 

4. The design shall be based on the full expected range of influent concentration 

and the range of treatment efficiency levels determined during the treatment 

pilot tests. The system must be flexible enough to treat changes in influent 

concentrations and volumes due to capping effects and to provide pretreatment 

of the collected leachate and condensate if pretreatment of these sources is 

required. The design shall incorporate all known, available, and reasonable 

methods of treatment. 

3.3.1.3 Statistical Methods 

The Settling Defendant shall submit a plan describing the proposed 

statistical method for evaluating performance of the extraction system. The 

method shall be one of the methods described in "Statistical Methods for 

Evaluating Grow1d-Water l\lonitori.ng Data from Hazardous Waste Facilities," 

published October 11, 1988 in the Federal Register or in the draft EPA document 

"Statistical Methods for Evaluating the Attainment of Superfu.nd Cleanup 

Standards", December 1988. The method shall be used to determine when a 

statistically significant exceedru1ce of 311 established performance criteria has 

occurred and to establish trends in ground water data. This plan shall be 

submitted to the Government Plaintiffs for review and approval. 

3.3.2 Performance Criteria 

3.3.2.1 Extraction System 

The extraction system shall continue to operate until the water quality at 

and beyond the point of compliance (defined by WAC l 73-304-100(58)), 
•.. 

consistently''tneets drinking water standards, or previously established and 

approved health-based criteria, as listed in Table 3. Consistency with standards 

shall be determined using the approved method described in Section 3.3.1.3. The 

goal is to achieve this level of cleanup in ten years or less. 
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3.3.2.2 Early Warning Values 

Performance of the extraction system will be evaluated based on drinking 

water standards or approved health based criteria. However, to protect 

downgradient well owners and the aquifer, the Settling Defendant shall submit a 

plan for Government Plaintiff review and approval to take effect whenever early 

warning values are exceeded, in either the private wells or extraction system 

performance wells. This plan shall specify the procedures to be followed in the 

event early warning values are exceeded. The plan shall outline the criteria and 

procedures Wlder which the follm•.:i.ng actions would apply: 

1) resampling well(s) to verify results; 

2) increasing or modifying monitoring plan; 

3) adjustments to extraction system; 

4) providing for alternate water supply; 

5) implementation of a trend analysis to determine the likelihood of 

exceeding a groundwater performance standard; and 

6) no action (i.e., continuation of monitoring program and operation of 

extraction/treatment system). 

Early warning values, designed to indicate changing conditions in the 

aquifer, are as follows: 

a) detection level for synthetic organic compounds for which no natural 

source exists; 

b) 20 percent of the primary drinking water standards for other than 

synthetic organic cornpoW1ds or other health based criteria; and 

c) • 50 percent of the secondary drinking water standards or other 

aesthetic quality criteria. 

,., 
If the ihdicator parameter is found in the backg"I'ound water quality, then 

the early warning value shall be set at a concentration between backgrow1d and 

the performance standard. This vaiue shall be reviewed and approved by the 

Govemment Plaintiffs before its use. 
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Exceed31lces of these early warning values shall be determined using the 

approved method described in Section 3.3.1.3. Detection limits shall be at least 

as low as drinking water standards or approved health-based criteria, or EPA 

CLP detection limits, whichevel' is Lower. Limits shall be established fo1· each of 

the indicator chemicals detel'mined in Section 3.1.2.2. 

The early warning values and reaetion to them shall not apply until the 

groundwater extraction/tl'eatment system has been instalJ.~d and has completed 

the initial shakedown period described in Section 3.3.3.2. 

In the event that early warning values are exceeded after the 

extraction/treatment system shakedown period, the Settling Defendant shall 

notify the Government Plaintiffs within 5 days of receipt of raw data. Within 15 

days of receipt of quality .assured data, the Settling D~f endant shall submit a 

memorandum (for Government Plaintiffs review and approval) which identifies 

the actions (e.g., items 1 through 6 above) that shall be taken in response to 

these exceedances to ensure that performance standards are not exceeded. 

3.3.2.3 Treatment System 

Fresh and marine water discharge limits for certain organic constituents 

are listed in Table 4. The Settling Defendant shall develop sanitary sewer 

discharge limits for review and appl'oval of the Government Plaintiffs. These 

requirements also apply to leachate from the Central Area and condensate from 

the gas collection system ru1d flare. 

3.3.2.3.1 Fresh \Vater Discharge 

Discharge to fresh water (Leach or Flett Creeks) shall meet the mtLximum 

contaminant levels (MCL) developed pursuant to the Safe Drinking Water Act or 

meet the chronic fresh water criteria for protection of fish as set fol'th in EPA's 

Quality Criteria for Water, 1986, whichever is more stringent. If no MCL has 

been estabW~hed, the ambient water quality criteria (WQC) for protection of 

human health for water and fish ingestion shall be used. For the instance where 

no WQC have been developed, the Settling Defendant shall use additional 
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guidance documents and Health Advisories to develop and propose an appropriate 

value. These values shall be reviewed and approved by the Government , 

Plaintiffs. Discharge limits shall be developed for all indicator parameters (see 

Section 3.1.2.2). Any discharge from the treatment system to a storm sewer 

which discharges directly to a fresh water body, shall be considered a discharge 

to fresh waters of the state. 

3.3.2.3.2 Marine Discharge 

Discharge from the treatment system to a storm sewer which discharges 

directly to a marine water body, shall be considered a discharge to marine 

waters of the state. The limit for marine discharges shall be determined using 

the Chronic Marine Water Criteria set forth in EPA's Quality Criteria for Water, 

1986. If such a criterion is not available for a particular contaminant of 

concern, the limit det~,rmined for discharge to a fresh water body shall apply, 

unless other discharge limits can be established from guidance documents or 

technical research as approved by the Government Plaintiffs. Discharge limits 

shall be developed for all indicator parameters. 

3.3.2.3.3 Sanitary Sewer Discharge 

Discharge of treated g;row1dwater to the sanitary sewer shall satisfy 

applicable discharge requirements, shall be consistent with the Tacoma 

Pretreatmeut Prngram as revised for the operation of the new secondary sev,rage 

treatment plant, and with pretreatment discharge limits approved by the 

Government Plaintiffs. Discharge limits shall be developed for all selected 

indicator parameters. 

3.3.3 Extraction/Treatment System Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP to evaluate performance of the 

extraction/treatment system(s) as described in Section 3.3.2. This plan shall 

meet the re~uirernents as described in Section 1.2.4. This plan shall be 

submitted with the 90 percent extraction/treatment system design report 

described in Section 3.3.6. 
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The Settling Defendants shall amend the SAP to specify any additional 

sampling rounds of the monitoring wells (using the indicator parameters) d_uring 

the RD phase that may be necessary to establish design concentrations for the 

treatment process or to monitor contaminant plume migration. Amendments to 

the SAP shall be reviewed and approved by the Government Plaintiffs. 

3.3.3.1 Extraction System Sampling and Analysis Plan 

The extraction system sampling and analysis plan shall include installation 

of performance monitoring wells to be located downgradient of the extraction 

well system(s). These performance wells shall be placed to assure the 

effectiveness of the extraction system. The number of performance wells 

required will depend upon the number of extraction wells needed, the distance 

over which the extraction wells extend, and the distance between the point of 

compliance and the extraction system. The number of downgradient 

performance wells shall not be less than the number of extraction wells plus one, 

unless a reduction in the number of performance wells is approved by the 

Government Plaintiffs. 

The performance wells shall be monitored monthly for two years after 

startup and then quarterly thereafter for water levels and approved indicator 

parameters (see Section 3.1.2.2), in accordance with Section 7. 7 .3. The Settling 

Defendant may petition the Government Plaintiffs to reduce the frequency of 

sampling from monthly to quarterly in less than two years, if an adequate 

baseline of information has been developed. 

3.3.3.2 Treatment System Sampling and Analysis Plan 

This plan shall be designed to evaluate both the performance and the 

efficiency of the treatment system during both the shakedown period and for 

long term operation. Startup and the intial perfol'mance evaluation of the 

system (shakedown procedures) shall be completed within a four month period 

and shall, at\'ia minimum, include monitoring of the influent to the treatment 

plant and the effluent from the plant on a twice weekly basis for four weeks, 
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followed by weekly sampling. The samples shall be analyzed for indicator 

parameters developed in Section 3. l.2.2 and sample analysis tll!'naround sh,all be 

24 to 48 hours. 

For an air stripping treatment facility, influent and effluent from the 

treatment unit shall initially be sampled for four different air to water ratios. 

For each air to water ratio, two samples of both influent and effluent will be 

collected, one during the warmest and the other during the coolest periods of the 

day. The results from this sampling activity shall be used to confirm or modify 

the system performance/operation curves developed during the pilot treatment 

study (Section 3.2.2) and the treatment system design (Section 3.3.1.2). After 

performance curves are developed sampling shall be conduch::d daily for l week 

to confirm system operation. 

For a carbon treatment facility, influent and effluent samples shall be 

collected daily for two weeks, and on a twice weekly basis thereafter during the 

shakedown period. The influent and effluent shall also be sampled daily for one 

week after any changeout of carbon during the shakedown period. 

¼'hen eight consecutive weekly samples all meet the discharge limits set 

forth in 3.3.2.3, the sampling frequency to evaluate performance of the system 

may be reduced to quarterly if approved by the Government Plaintiffs. The 

treatment system shall be opemted and maintained to meet discharge limits. If 

a quarterly sample indicates a violation of the discharge limits, the Settling 

Defendant shall submit a plan to adjust the treatment system and shall 

simultaneously begin weekly sampling of the influent and effluent. Quarterly 

sampling may resume when the consenting Defendant has. demonstrated to the 

Government Plaintiffs that the system is again in compliance »'ith the stated 

discharge limits. 

3.3.4 Preliminary Design (30 Percent Complete) 

The Se,~tling Defendant shall submit a preliminary design of the 

extraction/treatment system addressing 30 percent of the total design for 
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approval of the Government Plaintiffs. This submittal shall include a design 

report and preliminary plans and specifications. The design report shall include 

the following: 

1) A design memorandum establishing design criteria and providing the 

information needed to desig,11 the project. The memorandum shall 

include complete detailed design criteria and standards for the 

extraction wells and the treatment plant equipment including sizes, 

capacities, loading rates, pumping rates, etc. The information shall 

be in sufficient detail to present the scope of the project clearly and 

to enable designers to proceed with subsequent design work; 

2) 

l 3) 

4) 

a detailed description and evaluation of any models used to aid design; 

preliminary design calculations for major equipment; 

preliminary selection of major equipment items and potential 

suppliers; 

5) sketches and schematics as required to illustrate and clarify the 

components of the extraction/treatment system, including 

preliminary site layout, preliminary hydraulic profile, process 

schematics, piping schematics, .. md chemical feed schematics; and 

6) a discussion of how performance requirements, including ARA Rs have 

been incorporated into the design. 

The plans and specifications shall reflect the same percentage of 

completion as the designs they support. A detailed outline of construction 

specifications shall also be included. 

3.3.4.1 Long-lead Task Identification .. , 
'II 

Any long-lead items, such as off-site access for drilling, selection of an 

off-site RCRA facility for disposal of spent carbon or other hazardous wastes, or 
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key treatment plant process components, shall be determined at the 30 percent 

design phase of the process and a critical path schedule developed. The S~ttling 

Defendant shall be responsible for obtaining access agreements. 

3.3.4.2 Preliminary Construction Schedule and Cost Estimate 

A preliminary construction schedule shall be prepared to include drilling, 

well installa,tion and development, and acquisition of major treatment process 

components. The preliminary cost estimate developed for the 30 percent 

submittal shall be of +40 to -20 percent accuracy and shall include equipment 

and construction costs. 

3.3.5 Intermediate Design (60 Percent Complete) 

A 60 percent submittal shall be prepared for the Government Plaintiffs, 

incorporating comments made on the previous submittal and shall include all of 

the same elements. This submittal shall include construction drawings for the 

extraction/treatment system and all ancillary facilities. 

3.3.6 Prefinal/Final Desig,11 

A 90 percent submittal shall be prep..u:ed for 1·eview of the Government 

Plaintiffs, incorporating any comments on the 60% desigil. The plans and 

specifications shall provide sufficient detail such that all labor, materials, tools, 

and equipment necessary for the proper execution of the contract will be clearly 

apparent to the bidders. The final engineer's cost estimate shall be based on 

prefinal drawings and specifications of 90 percent completion. The accuracy 

shall be within a +15 to -10 percent range. This estimate shall evaluate the 

costs of construction and equipment for the complete facility. 

After approval of this prefinal design by the Government Plaintiffs, a 100 

percent complete document shall be submitted that contains the final plans and 

specificatio& for the review and approval of the Government Plaintiffs. 
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3.4 Design and Installation of the Landfill Cap 

3.4. l Landfill Cap Requirements 

The landfill cap shall be designed to minimize infiltration and maximize 

and control run-off from the landfill. The landfill cap installed shall be selected 

by the Settling Defendant from one of the basic designs set forth below: 

l) 

2) 

a) sufficient topsoil to provide frost protection and vegetative layer, 24 

inch minimum; 

b) drainage layer of granular material, depth and slope designed to 

accommodate flows determined from the HELP model or other 

hydrological analysis, 12 inch minimum unless analysis shows a 

greater depth is needed. Geosynthetic drainage products will be 

considered as suitable replacements for the sand drainage layer. 

Final selection approval by the Government Plaintiffs is required; 

c) geosynthetic membrane of material compatible with landfill gas 

condensate, 50 mil minimum; 

d) additional drainage layer as specified above in (b); 

e) additional geosynthetic membrane as specified above in (c); 

f) bedding soil with g;radation and degree of angularity approved by the 

a) 

. Government Plaintiffs, 12 inch minimum; or 

sufficient topsoil to provide frost protection and vegetative layer, 24 

inch minimum; 

b) drainage layer of granular material, depth and slope designed to 

l:\iCCommodate flows determined from the HELP model or other 

hydrological analysis, 12 inch minimum unless analysis shows a 

greater depth is needed. Geosynthetic drainage products will be 
I 

considered as suitable replacements for the sand drainage layer. 

Final selection apprnval by the Government Plaintiffs is required; 
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c) geosynthetic membrane of material compatible with landfill gas 

condensate, 60 mil minimum; and 

d) 24 inches of soil compacted to a saturated hydraulic conductivity of 

not more than lxl0-5cm/sec, with the top six inches a 

finely-graded lxl0-5 layer; 

A pilot study to evaluate the utilization of stabilized sludge, as a 

component of the topsoil requirement of the selected alternative, may be 

initiated by the Settling Defendant. Application of this product shall be subject 

to Government Plaintiff approval. 

3.4.2 Final Grading and Landfill Cap Installation 

Final grading and the landfill cap shall be constructed in three stages as 

identified below: 

1) Stage 1, 1990 constrnction season - the northeast and southern 

sections of the landfill and the Receiving Facility cap; 

2) Stage 2, 1991 construction season - the western section of the 

landfill and the section east of the Central Area; and 

3) Stage 3, not later than one year after closure - the Centi-al Area, as 

required by Section 3.4.2.1. 

These areas are generally depicted in Figure 2. 

The landfill cap design criteria shall be presented for the entire landfill cap 

in the design report submitted as part of the 30 percent submittal for the Stage 1 

cap design. For the Stage 2 and 3 designs, design review packages shall be 

submitted at the 60 percent complete and the prefi.nal/final phases. 

Increased run-off due to the construction of the cap shall be routed off the 

landfill to reduce infiltration. The run-off collected from the l@dfill shall be 

directed to the approp1·iate storm or s .. rnitary sewers, consistent with local sto1·m 

drainage ordinances or pretreatment 1·egulations. 
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3.4.2.1 Landfill Closure 

Final closure of the landfill shall occur no later than ten years after the 

effective date of the Consent Decree. The Govemment Plaintiffs may provide, 

after providing notice and opportunity for public comment, extensions of this 

deadline of up to a combined 15 years in increments of no longer than 5 years if 

the Settling Defendant demonstrates to the satisfaction of the Government 

Plaintiffs all of the following: 

1) that the continued operation of the landfill shall not result in a 

release or substantial threat of release of hazardous substances, 

pollutants or contaminants to the environment; 

2) that performance standards for the extraction/treatment system 

have been achieved; 

3) that since the effective date of the Consent Decree, the Settling 

Defendant has instituted and is operating an aggressive solid waste 

recycling and hazardous materials collection program; and 

4) that othel' feasible solid waste management alternatives to disposal 

at the landfill do not exist. 

A closure plan shall be submitted as part of the Operations and Closure 

Plan required in Section 3.5.1 for Government Plaintiff review and approval. 

This plan shall include: 

1) a fill plan with fill sequence and fill location; 

2) partial closure plan; 

3) interim cover I'equirements for completed areas; and 
, .. 
'II 

4) waste receipt restrictions (prohibit liquid waste and slurries). 
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Notwithstanding the foregoing, the Settling Defendant shall bring such 

areas to final grade and install the landfill cap on a schedule established by the 

Government Plaintiffs if the Governinent Plaintiffs determine that such action is 

necessary to adequately protect human health or the environment. 

3.4.3 Preliminary Desig11 (30 Percent Complete) 

The Settling Defendant shall submit a preliminary design of the landfill cap 

addressing not less than 30 percent of the total design. This submittal shall 

include a design report a11d preliminary plans and specifications for review and 

approval of the Government Plaintiffs. The design report shall include the 

following: 

1) design data and criteria; 

2) a detailed description and evaluation of any models used to aid the 

design; 

3) preliminary data from borrow sources and design calculations for soil 

needs; 

4) detailed plans to assure that ongoing landfilling operations do not 

interfere with the construction or performance of the cap; 

5) relevant design standards to be used in the final design; 

6) a description of phased closure of the landfill; 

7) a surface water management plan (Section 3.4.3.l); and 

8) a discussion of how all ARARs have been incorporated into the design. 

·\', 

The plans and specifications shall reflect the same percentage of 

completion as the design they support. A detailed outline of the construction 

specifications shall b€ included. 
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3.4.3.l Surface Water l\fanagement Plan 

The Settling Defendant shall prepare a plan for control and management of 

surface water runoff as defined in \VA C 173.304.100(67). This plan shall include 

the following elements: 

1) a description of the existing drainage basin, including any sub-basins 

present; 

2) a discussion of existing storm water management practices and any 

regulations which apply; 

3) detailed calculations of flow and velocity in the drainage channels; 

4) calculations for the 25 year/24 hour storm event; 

5) a description of needed detention, if any, to comply with City of 

Tacoma storm drainage ordinances; 

6) a description of needed storm water improvements outside the 

boundaries of the landfill to implement this SOW, including discharge 

location. Plans and specifications for these improvements shall be 

submitted with the prefinal (90 percent) design along with a schedule 

for construction. 

3.4.3.2 Long-lead Task Identification 

Any long-lead items, shall be determined as part of the 30 percent design 

and a critical path schedule developed. 

3.4.3.3 Preliminary Construction Schedule and Cost Estimate 

A prel\\minary construction schedule shall be prepared addressing: 1) the 

unlined areas of the landfill, and 2) the lined Central Area. A preliminary cost 

estimate developed for the 30 percent submittal shall be of +40 to -20 percent 

accuracy and shall show equipment, labor, and construction costs. 
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3.4.4 Intermediate Design (60 Percent Complete) 

A 60 percent submittal shall be prepared for the Government Plaintiffs, 

incorporating comments made on the previous submittal and shall include all of 

the same elements. This submittal shall include construction drawings for the 

cap and all ancillary facilities. 

3.4.5 Prefinal/Final Design 

A 90 percent submittal shall be prepared for review and approval of the 

Government Plaintiffs, incorporating any comments on the 60% design. The 

plans and specifications shall provide sufficient detail such that all labor, 

materials, tools, and equipment necessary for the proper execution of the 

contract will be clearly apparent to the bidders. The final engineer's cost 

estimate shall be based on prefinal drawings and specifications of 90 percent 

completion. The accuracy shall be within a + 15 to -10 percent range. This 

estimate shall evaluate the costs of constmction and equipment for the complete 

facility. 

After approval of this prefi.nal design by the Government Plaintiffs, a 100 

percent complete document shall be submitted which contains the final plans and 

specifications for the review and approval of the Government Plaintiffs. 

3.5 Design Support Activities 

3.5.1 Operations and Closure Plan 

The Settling Defendant shall follow the Interim Operations and 

Maintenance Plan (September 1988), as amended in the March 17, 1989 

memorandum responding to the Washington Department of Ecology and the 

. Tacoma Pierce County Health Department comments on the draft plan, until the 

RD is finalized. The plan as amended meets the Minimum Functional Standards 

operating re'.quirements (WAC 173-304-460). Sections of the plan shall be 

amended during the RD and RA, as required by the Government Plaintiffs to 

reflect new information or changes in landfill operations. 
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The Interim Operation and Maintenance Plan shall be revised to satisfy 

requirements of the Consent Decree and the SOW, and shall be submitted for 

approval within 60 days of Government Plaintiff approval of all remedial 

designs. The landfill cap and surface water management plan, the 

extraction/treatment system design and operating plan, the landfill cap 

oper:ation and maintenance plan, the ground water monitol'ing plan, the plan for 

management of hazardous substances and liquids, and the gas system monitoring 

plan (including both on and off-site monitoring) shall all be incorporated into the 

Operations and Closure Plan as part of the Final Operations and Closure Plan. 

The final plan shall be subject to review and approval by the Government 

Plaintiffs. 

3.5.2 Disposal of Hazardous Substances and Liquids 

The Settling Defendant shall develop a plan to prevent disposal of liquids 

and hazardous substances, including those disposed of by small quantity 

generators, at the landfill. This plan shall be developed in consultation with the 

Tacoma-Pierce County Health Department. The plan shall include programs 

such as recycling and hazardous materials collection to minimize the amount of 

hazardous substances placed in the landfill from generators such as households, 

business, industry, and others. This plan shall be submitted to the Govemment 

Plaintiffs for review and approval within 180 days of lodging of this Consent 

Decree and programs shall be in effect no later than 18 months after lodging of 

this Consent Decl'ee. Disposal of any hazardous waste (including dangerous or 

extremely hazardous waste) regulated wider Federal, State, or local laws in the 

landfill is prohibited. 

3.5.3 Exp311sion of the Central Area 

Construction of the liner, installed in 1987 in the Central Area, shall be 

documented through a construction documentation report. Slope liners over 

refuse require a variance to the l\linimum fw1etional Standards. lf the Tacoma 
,., 

Pierce Comi'ty Health Department grants such a variance, construction and 

future expansion of the Central Area shall be consistent with the following 

requirements: 
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1) the slope of the liner over refuse, shall be no less than 5: 1 

(horizontal:vertical) with the exception of the benched area w~ich 

provides connection to the Phase I liner, and no greater than 3:1, the 

length of the additional liner over refuse shall be no greater than 300 

feet; 

2) a Government Plaintiff approved gas control system shall be installed 

to prevent buildup of gas on the base of the liner; 

3) the side slope liner over existing refuse from bottom to top shall be: 

a) 24 inches minimum of compacted native soil; 

b) structural geotextile (geogrid); 

c) 12 inches of sand (for use as liner bedding and gas 

collection layer; 

d) 60 mil geomembrane; 

e) drainage layer consisting of geonet covered by a filter 

fabric; 

f) 12 inches mini.mum of protective soil 

4) develop and implement an inspection and maintenance program for 

the leachate collection system to ensure the system continues 

functions as desig,·ned and to prevent clogging of the leachate 

collection pipe. 

Plans and specifications for expansion of the Central Area shall be 

submitted for review and approval of the Government Plaintiffs. 

3.5.4 Landfill Gas Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP, meeting the requirements 

described in Section 1.2.4, to assess landfill gas migration and to assure that 

ongoing landtill activities and the remedial action, particularly the lai_idfill cap, 

do not result in increased migration of landfill gas to areas outside the landfill 
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boundaries. The plan shall provide for additional gas probes that shall be located 

in the following areas and as shown on Figure 3, and shall determine whetl).er or 

not significant concentrations of gas are in the soil: 

1) Eighteen prnbes shall be installed in the areas near the east side 

apartments complexes, l\fason Loop, and Tyler 

Street. Twelve probes shall be approximately 15 feet deep and si..x 

probes shall extend to the water table. These new probes shall be 

used in conjw1ction with seven multi-depth probes installed in the 

spring of 1988. 

2) One probe, extending to the water table, shall be installed along the 

Mullen Street access road. This new probe shall be used in 

conjw1etion with four multi-depth probes installed in the spring of 

1988. 

3) Fifteen probes shall be installed on the west side of the landfill in 

areas along Orchard Street extending towards the Pipe Compapy and 

the nursing home. Nine of these probes shall be approximately 15 

feet deep. Si..x of these probes shall extend to the water table . 

. 4) Six probes shall be installed in the area of 48th Street, south of the 

landfill. Five of these probes shall be approximately 15 feet deep. 

One probe shall extend to the water table. These new probes shall be 

used in conjunction with seven multi-depth probes installed in the 

spring of 1988. 

These probes shall be monitored daily for 30 days after installation. If no 

significant gas concentrations are found in the soil, the prob€s shall be monitored 

weekly and on all days when the barometer reading recorded in the morning is 

below 29.8 inches of mercury. Significant concentrations of gas are defined in 

the Minimum Functional Standards as levels exceeding the lower explosive limit 
,., 

(LEL) of methane. 
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When each section of the landfill cap is installed, the probes outside the 

landfill boundaries in that area shall be monitored three times per week. Jf 

significant concentrations of gas are found in a probe outside the landfill 

boundaries, that probe shall be monitored on a daily basis w1til the readings are 

consistently below the LEL for 30 days. At that time, weekly monitoring shall 

resume. Landfill gas monitoring shall continue for at least 30 years or w1til it 

can be demonstrated to the satisfaction of the Government Plaintiffs that the 

landfill is no longer generating gas above the LEL. 

3.5.5 Landfill Gas Monitoring Evaluation Reports 

The following Landfill Gas Monitoring Evaluation Reports shall be 

submitted to the Government Plaintiffs for review and approval: 

1) Gas System Evaluation Report - A report shall be submitted to the 

Government Plaintiffs summarizing and analyzing the data from the 

first 60 days of monitoring after installation of the new probes 

located outside the landfill boundaries. This report shall also include 

a discussion and evaluation of all gas monitoring data to date. 

2) Biannual Landfill Gas Control System Status Reports - These 

biannual reports shall summarize the gas data and discuss the 

performance of the landfill gas control system during the previous sLx 

months. 

3) Landfill Cap Installation Report - A report shall be submitted to the 

Government Plaintiffs after each section of the landfill cap is 

installed, summarizing the data obtained from monitoring probe 

installations and analyzing any changing trends or characteristics of 

landfill gas migration. These reports shall be submitted within 60 

days of the completion of each phase of the landfill cap. 

3.5.6 Landf.ill Gas Management Plan -

The landfill Gas Management Plan in the Interim Operations and 

Maintenance Plan shall be subject to review and approval by the Government 

Plaintiffs, and amended as required. The Settling Defendant shall ensure that 
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the plan covers all aspects of operating and maintaining the landfill gas control 

system. This includes procedures for day to day operations, monitoring 

procedures, field adjustment procedures, and procedures to be followed if 

significant concentrations of landfill gas are detected in soils outside the landfill 

boundaries. A revised Monitoring Program shall be included with the plan. 

The extraction system shall be adjusted to prevent significant 

concentrations of landfill gas from building up in these soils. Adjustment 

procedures shall include system inspections, increased pumping rates, and 

installation of additional extraction wells. Whenever one or more gas probes 

outside the landfill bow1daries have soil gas concentrations exceeding the LEL, 

monitoring of the affected probe shall be daily until the appropriate adjustment 

procedures have been implemented ru1d the readings are consistently below the 

LEL for 30 days. If the probes indicate that the adjustment procedures are not 

controlling gas migration, additional probes may be i-equired by the Government 

Plaintiffs to determine the extent of migration. The Settling Defendant may 

petition the Government Plaintiffs to i-educe the frequency of sampling if an 

adequate baseline of information has been developed to demonstrate significant 

concentr-ations of gas are not found in soils outside the landfill boundaries. 

3.5. 7 Utilities Management Plan 

A plan shall be submitted, for review and approval of the Government 

Plaintiffs, for maintenance of the cap integ,"I'ity in areas wher-e buried and above 

ground utility lines cross the site. This includes storm and sanitary sewers, 

water lines, power lines, and telephone lines. Repairs to such lines and sewers 

shall not cause leakage in the cap. In developing this plan the Settling Defendant 

shall consult with all affected agencies and companies maintaining rights of way 

or easements on landfill property and shall determine, for water lines, a schedule 

for periodic leak detection testing. A contingency plan shall be included in the 

Utilities Management Plan for the sanitary sewer in the event of collapse or 

clogging. 
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3.5.8 Expansion of On-site Facilities 

Preliminary plans for the construction of the Public Receiving Facility 

expansion call for paving of areas containing waste. Waste shall be removed 

from these areas, for this and any other similar project, prior to paving. 

However, if waste must be left in place a plan for capping over waste shall be 

submitted to the Government Plaintiffs for review and approval. Designs for 

over waste capping shall be compatible with and no less permeable than the cap 

proposed for the remainder of the site. 

3.5.9 Surface Water Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP for Leach Creek which meets 

the requirements described in Section 1.2.4 of this SOW. Base flow in Leach 

Creek shall be determined using historical records. The Settling Defendant shall 

establish stream flow gage stations on Leach Creek sufficient to verify stream 

base flows and the impact of the extraction system on flows in the creek. The 

Settling Defendant may petition the Government Plaintiffs to discontinue flow 

measurement if they can demonstrate that the extraction system does not 

impact base flow in Leach Creek. 

Water quality samples shall be collected from at least three locations in 

Leach Creek (to be identified in the SAP), one to establish background 

concentrations. Monitoring shall take place upstream and downstream from any 

point of discharge. If there is no direct discharge to Leach Creek, samples shall 

be collected from a location near the source and at a location considered likely 

to intercept contaminated groundwater. At a minimum, surface water samples 

shall be collected quarterly and analyzed for target comporn1d list volatile 

organics, heavy metals, and leachate parameters for one year after the 

extraction system is operational. Sampling frequency shall then be twice 

annually until one year after the system is shut down. The Settling Def end ant 

may petition the Government Plaintiffs to reduce the required analyses to 

indicator parameters based on the monitol'i..ng data obtained in the predesig,11 

study. 
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Water quality samples of surface runoff shall be collected annually at 

points where runoff enter the storm sewer system until one year after the· 

landfill is capped. The samples shall he analyzed for indicator parameters 

(Section 3.1.2.2). 

3.5.10 Leachate and Condensate Management 

3.5.10.1 Leachate and Condensate Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP to evaluate the quantity and 

quality of condensate from the gas collection system and leachate from the 

leachate collection system in the Central Area. The plan shall meet the 

requirements described in Section 1.2.4 of this SOW. 

Samples shall be taken from four selected condensate traps currently 

draining into the landfill and from each separate input currently draining into the 

sanitary sewer via the leachate collection manhole at the north end of the 

Central Area. At least two samples shall be collected from each source 

discharging into the sanitary sewer and analyzed for target compow1d list 

substances. These samples shall be collected starting with the predesign study 

period. If either the leachate or the condensate exceeds Government Plaintiff 

approved discharge standards for the Sfillitary sewer it shall be collected and 

treated before discharge. Discharge limits shall be consistent with discharge 

location as described in Section 3.3.2.3. 

3.5.10.2 Leachate and Condensate Management Plan 

Based on the information collected under Section 3.5.10.1, the Settling 

Defendant shall submit a plan to manage the condensate and leachate being 

produced. This plan shall address pretreatment needs for the management 

options developed. If pretreatment is required, it shall be developed as part of 

the design process outlined in Section 3.3.1.2. 
,., 
'II 
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3.5.11 Air Emissions Management 

3.5.11.l Air Emissions Management Plan 

Air emissions from all treatment facilities shall comply with all federal, 

state, and local air emissions regulations. Design requirements to satisfy air 

emissions regulations shall be developed as part of the treatment system design 

described in Section 3.3 of this SOW. 

3.5.11.2 Air Emissions Sampling and Analysis Plan 

The Settling Defendant shall submit a SAP which shall meet the 

requirements described in Section 1.2.4. to monitor air emissions from the gas 

flare and from the air stripper if it is part of the final treatment design. Air 

samples shall be analyzed for toxic air pollutants as defined by the New Source 

Review Guidelines for Toxic Air Contaminants (1988 and as revised). 
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4.0 ALTERNATE WATER SUPPLY 

The Settling Defendant shall continue to monitor nearby public and private 

water supply wells to protect public health. All water supply wells within the 

plume, as defined by grow1dwater data obtained in the RI/FS and the predesign 

study, shall be monitored quarterly. The Fircrest wells shall be monitored 

monthly until monitoring wells MW5A and C are installed and operating (Section 

3.1.1.3). At a minimum these wells shall be sampled for groundwater indicator 

parameters as described in Section 3 .1.2.2. 

If early warning values, as determined in Section 3.3.2.2, are exceeded in 

any well, that well shall be placed on a monthly monitoring program until the 

cleanup is completed and the extraction/treatment system has been shut off, or 

until monthly samples show a decreasing trend in contamination and are less than 

early warning values, or alternate water has been supplied (Section 2.2). 

If, based on monthly sampling, an increasing trend is found in any well such 

that the Government Plaintiffs determine a drinking water standard or health 

based criteria may be exceeded, the Settling Defendant shall provide an 

alternate water supply. Any well which exceeds a primary drinking water 

standard or an approved health based criteria (see Table 3) shall be immediately 

taken out of service and replaced with an alternate water supply as per the 

requirements of Section 2.2 of this SOW. If alternate water has been provided, 

monthly monitoring of the contaminated well may cease; however, the 

Government Plaintiffs may require periodic monitoring of such wells as part of 

routine monitoring practices. 

The Settling Defendant shall provide an alternate water supply, as 

described in Section 2.0, in the event that operation of the extraction system 

adversely impacts the yield of existing supply wells in use prior to 

the date of entry of this Consent Decree. Adverse impact is defined as a 
... 

reduction iri·1water supply to levels below the discharge rate and total allowable 

annual volume defined by a valid water right, filed with the State of Washington, 
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with a prior:ity date prior to the date of entry of this Consent Decree. If a water 

right has not been granted for a domestic well, adverse impact is defined as 

reduction below the capacity of the well. 
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5.0 INSTITUTION AL CONTROLS 

The Settling Defendant shall submit for Government Plaintiff review and 

approval a plan for institutional or other controls to restrict drilling of water 

supply wells in an area from Tyler Street to Leach Creek, and from Center Street 

to South 56th Street, and other areas identified by the Government Plaintiffs in 

the event that further ·monitoring shows the plume to have migrated beyond these 

limits or if additional water use could adversely affect the performance of the 

extraction system. 
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6.0 REMEDIAL DESIGN PROJECT COMPLETION AND CLOSEOUT 

The remedial design project completion shall occur when the design package has 

been completed, all comments have been incorporated, and approval of the 

Government Plaintiffs has been obtained. 
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7 .0 TASKS FOR REMEDIAL ACTION 

7 .1 Project Planning 

The Settling Def end ant shall prepare a plan describing efforts related to 

the initiation of engineering services and management during construction. The 

major subtasks include finalization of the preliminary RA work plan (see Section 

1.2.1.2) and,developmt:.'nt of a construction management plan. The project plan 

shall address efforts related to the procurement of a construction contract. The 

plan shall detail how procurement shall be achieved to avoid construction delays. 

This includes issuing requests for qualifications, requests for proposals, bid 

analysis, and contract award. This task also includes application of managerial 

and decision making techniques during construction. The pre-construction 

planning and review, project control, contract management, QA/QC, facility 

start-up and construction closeout, and other techniques used to manage the 

remedial action activities shall be specified. 

7 .2 Site Safety Plan 

The Settling Defendant shall be responsible for ensuring that the 

construction contractors prepare a site health and safety plan for the review of 

the Government Plaintiffs. The plan shall comply with OSHA, WISHA, and other 

requirements, to cover the workers participating in the remedial action phase and 

to protect the surrounding community. 

7 .3 Remedial Action Construction Prog,"ram Plan -

A quality assurance project plan shall be prepared covering the RA phase 

of the project. This document shall provide the quality requirements needed to 

assure that upon completion of the remedial action, the requirements of the ROD, 

the remedial design, and the SOW shall have been met. This document shall be 

prepared cofisistent with the Quality Assurance Project Plan submitted for the 

Remedial Design phase (Section 1.2.3 of this SOW) and other guidance documents. 
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7.4 Construction Inspections 

The Settling Defendant shall provide support services for the 

implementation of the Quality Assurance Project Plan for the remedial action. 

These services include field testing, sample analysis, inspection of field logs and 

diaries, inspection of work for compliance with contract documents, all 

monitoring work, and monthly site progress reports. A construction 

documentation report, i.ncludi.ng "As-Built" drawings, shall be prepared and 

submitted for the approval of the Government Plaintiffs within two months of 

completion of each phase of construction. 

7 .5 Sampling and Analysis Plan/Cleanup Validation 

The Settling Defendant shall develop a plan to acquire specific field 

samples and other i.nf ormation needed during the operational period of the 

remedial action, to assure compliance with the consent decree and to assure 

performance of the system. This plan shall also include analysis and validation of 

the sampling results. The plan shall describe the specific monitoring wells located 

upgradient from the extraction system(s) which shall be used to evaluate the level 

of contamination within the existing plume. These wells shall be sampled 

quarterly for indicator parameters described in Section 3.1.2.2 until shutoff 

procedures are implemented (Section 7. 7 .3). The plan shall be submitted to the 

Government Plaintiffs for review and appeoval. 

7 .6 Remedial Action Implementation 

The Settling Defendant shall fully implement all work required in the RA 

work plans, subject to Government Plaintiff review, inspection, and approval. RA 

· implementation represents the majority of effort and cost for the RD/RA 

project. This task is the actual construction of the various elements of the 

approved remedial design. 

" 7. 7 Operation and Maintenance Plan 

7. 7 .1 Landfill Cap 

An inspection and maintenance plan, subject to review and approval by the 
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Government Plaintiffs, shall be developed for the landfill cap. Areas where 

· settlement occurs shall be repaired. Any cracks that develop shall be repaired. 

The plan shall also include provision for coITection of localized subsidence, 

Slll'face ponding, surface erosion and runoff, detail the frequency of inspection, 

corrective action response times, personnel needs, and reporting requirements. 

This plan shall be implemented upon the completion of the first stage of the 

landfill cap and shall continue for a minimum 30 year period after issuance of the 

certificate of completion or site closure, whichever is later. 

7. 7 .2 Extraction/Treatment System/Gas Extraction System 

An operation and maintenance plan for the extraction/treatment system 

and the gas extraction system shall be developed to address normal operation, 

potential operating problems, alternate O&M procedures should systems fail, 

routine monitoring and laboratory testing, safety requirements, a description of 

necessary equipment, necessary personnel, budget, and reporting requirements. 

The plan shall include shakedown procedures and long term operation and 

maintenance requirements as well as equipment startup and operator training 

procedures. The plan shall include procedures referenced in Section 3.1.2.2, Early 

Warning Values, in the event that the system does not contain the plume and early 

warning values are exceeded downgradient. The plan shall also include treatment 

system adjustment procedures should the system fail to meet the performance 

criteria set forth in this SOW. Such adjustment procedures shall be dependent 

upon the treatment method selected, and may include addition of treatment units, 

adjustment of the flow rate, or addition of pretreatment units. 

Similar procedures shall be developed for the gas extraction system should 

the data from probes outside the landfill boundaries determine that the existing 

system is not controlling the migration of gas. Such procedures may include 

adjustment of the pumping rate or installation of more extraction wells (see 

Section 3.5.6). 
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7. 7 .3 Shut-Off Procedures 

The extraction/treatment system shall be shut off only when the 

groundwater at the point of compliance and with~ the existing plume has reached 

the drinking water standards or health based criteria as specified in Table 3 for 

four consecutive quarterly samples. The goal is to achieve this level of cleanup 

within 10 years of operation of the system. When the Settling Defendant believes 

that this requirement has been met, they shall petition the Government Plaintiffs 

to shut down the extraction/treatment system. After Government Plaintiff 

approval, the system may be shut dovm, and the perfol'mance monitoring wells (as 

described in Section 8.0 of this SOW) shall be monitored quarterly for a period of 

five years or until completion of all landfill cap requirements, whichever is 

longer. Monitoring shall, at a minimum, consist of indicator parameters defined 

in Section 3.1.2.2. 

If any of these wells exceed the drinking water standards or health based 

criteria during this monitoring period, the extraction/treatment system shall be 

restarted until the groundwater again meets standards for four consecutive 

quarters. If any of the performance wells exceed the early warning values set out 

in Section 3.1.2.2 during this period, the Settling Defendant shall submit a plan to 

evaluate what actions (if any) are necessary. The Settling Defendant shall again 

petition the Government Plaintiffs and demonstrate that these requirements have 

been met. The Settling Defendant may apply for certification of completion only 

after the Government Plaintiffs agree that the g'rou.ndwater quality has been 

maintained for an entire five year period after completion of landfill cap 

requirements. 

7 .8 Project Completion and Closeout 

The major elements of this task include consolidation of the project 

records, final inspection and closeout as described in Section XXXII of the 

Consent Decree. 
I', 
'II 
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8.0 POST REMEDlAL CARE 

8.1 Groundwater Monitoring 
,-

Notwithstanding the application of the Settling Defendant for a certificate 

of completion or issuance by the Government Plaintiffs, additional groundwater 

monitoring wells may be required to establish compliance with the performance 

requirements set forth in Sections 3.3.2 and 7. 7 .3 of this SOW. The Settling 

Defendant shall submit a plan for installation and monitoring of these · 

performance wells to be installed bet ween the compliance boundary and the 

extraction system(s). Monitoring shall be quarterly in accordance with Section 

7. 7 .3 of this SOW, and biannually for the subsequent 30 years following issuance of 

certificate of completion. 

8.2 Five Year CERCLA Review 

The Settling Defendant shall provide technical support in cooperation with 

the Government Plaintiffs, to fulfill the 5 year review requirements of CERCLA. 
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9.0 PROJECT MANAGEMENT 

9.1 Schedule of Work 

The Settling Defenda11t shall develop a work schedule fol' management 

tracking of the RD/RA for the review and approval of the Government Plaintiffs. 

The Settling Defendant shall provide deliverable dates for each deliverable 

specified in this SOW and indicate the durations and interactions between tasks. 

The schedule shall identify the requirements for reviews and approvals by the 

Government Plaintiffs. Deliverable items and required submittal dates which 

have already been established by this Consent Decree and the SOW, are shown in 

Table 5. The remaining deliverables and dates shall be identified in the project 

management plan (Section 1.2.1). The project management plan shall also propose 

dates for the RA activities. Final dates for the RA activities shall be included in 

the remedial action work plan (Section 7 .1). Unless otherwise specified, final 

deliverables shall be submitted to the Government Plaintiffs within 30 days of 

receipt of Government Plaintiff directions for changes to draft deliverables. 
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TABLE 1 

PREDESIGN STUDY MONITORING WELI.S 

Approximate 
Well Depth (feet) Targeted Geologic Unit Purpose of Well 

MW-lA 100 Qc Water table) Water quality monitoring 
in area potentially 
impacted by gradient 
reversal 

-
MW-2A 100 Qc (Water table) Water quality monitoring 
and C 150 Q0 g<Tacoma Production Zone) in area potentially 
(Boring 170 Q0 1 (Aquitard Surface) impacted by gradient 
depth) reversals during summer 

months. Boring will be· 
advanced to locate the 
top of Q0 1. 

MW-3A 100 Qc (Water table) Water quality monitoring 
in area potentially 
impacted by gradient 
reversal 

MW-4A 100 Qc (Water table) Water quality monitoring 
and C 140 Q0 g<Tacoma Production Zone) in area potentially 
(Boring 170 Q0 1 (Aquitard Surface) impacted by gradient 
depth) reversal. Boring will 

be advanced to establish 
top surface of Q0 1. 

MW-5A 90 Qc (Water table) Early warning for 
and C 150 Q0 g (Fircrest Production Fircrest production 

Zone) wells. 

MW-GA 40 Qc or Q0 g (Water table) Water quality monitoring 
and D 150 Q0 s (Zone above Aquitard) downgradient of the 

landfill and DNAPL 
investigation. 

MW-7A 60 Qc or Q0 g (Water table) Water quality monitoring· 
and C 130 Q0 g (Fircrest Production downgradient of the 

Zone, on top of Q0 t> landfill. Additional 
monitoring near Fircrest 
wells. 

MW-BC 130 Q0 tHigh Permeability Zone) Define vertical 
and D 170 Q0 sCZone above Aquitard) dimensions of plume and 

,., DNAPL investigation. 'II 



TABLE 1 (continued) 
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Approximate 
Well Depth (feet) Targeted Geologic Unit Purpose of Well 

MW-9A 10 Qc (Water table) Water quality monitoring 
downgradient of lp.ndfill 
and definition of plume 
boundary. 

MW-lOA 30 Qc or Q0 g (Water table) Confirm Leach Creek as 
and D 90 Q08 ( Zone above Aquitard) discharge zone and 

water quality monitoring 
downgradient of 
landfill. 

MW-llA 40 Qc (Water table)_ Water quality monitoring 
and C 80 Q0 g (Private Well downgradient of landfill 

Production Zone) and current plume, and 
definition of plume 
boundary. 

MW-12A 120 Qc (Water table) Water quality monitoring 
downgradient of landfill 
and definition of plume 
boundary. 

(MW-15 Existing Well Confirm screened. zone, 
water level measurement. 

MW-16 Existing Well Confirm screened zone, 
water level measurement. 

MW-17) Existing Well Confirm screened zone, 
water level measurement. 

MW-13A 30 Qc (Water table) Water quality monitoring 
and C 60 Q0 g(Private well downgradient of landfill 

production) and current plume, 
definition of plume. 

MW-14A 60 Qc (Water table) or Water quality monitoring 
and C 80 Q0 g (Private well downgradient of landfill 

production) . and current plume, 
definition of plume. 

Notes: 

1. Single completion water table monitoring wells (MW-lA, MW-3A, MW-12A) will be 
drilled by air rotary methods. All other wells will be drilled using hollow stern auger or 
cable tool drilling methods. 

,., 
~ . 

2. Locations are approximate, actual locations dependant on drill rig and property access. 



TABLE 2 

TARGET COMPOUND LIST 

ORGANIC COMPOUNDS 

VOLATILE COMPOUNDS 

1. Chloromethane 18. 1,2-Dichloropropane 

2. Bromomethane 19. cis-1,3-Dichloropropene 

3. Vinyl Chloride 20. Trichloroethane 

4. Chloroethane 21. Dibromochloromethane 

5. Methylene Chloride 22. 1,1,2-Trichloroethane 

6. Acetone 23. Benzene 

7. Carbon Disulfide 24. trans-1,3-Dichloropropene 

8. 1,1-Dichloroethene 25. Bromoform 

9. 1,1-Dichloroethane 26. 4-Methyl-2-Pentanone 

10. trans-1,2-Dichloroethane 27. 2-Hexanone 

11. Chloroform 28. Tetrachloroethene 

12. 1,2-Dichloroethane 29. Toluene 

13. 2-Bu tan one 30. 1, 1,2,2-Tetrachloroethane 

14. 1,1,1-Trichloroethane 31. Chlorobenzene 

15. Carbon tetrachloride 32. Ethyl Benzene 

16. Vinyl Acetate 33. St)Tene 

17. Bromodichloromethane 34. Total Xylenes 



TABLE 2 

(Continued) 

CITY CLERK GONTR,i'\CT /AGREf.M(N_T NO.~ 

SEMI-VOLATILE COMPOUNDS 

35. Phenol 

36. bis(2-Chloroethyl) Ether 

37. 2-Chlorophend 

38. 1,3-Dichlorobenzene 

39. 1,4-Dichlorobenzene 

40. Benzyl Alcohol 

41. 1,2-Dichlorobenzene 

42. 2-Methylphenol 

43. bis(2-Chloroisopropyl)Ether 

44. 4-Methylphenol 

45. N-Nitroso-Di-n-dipropylamine 

46. Hexachloroethane 

47. Nitrobenzene 

48. Isophorone 

49. 2-Nitrophenol 

50. 2,4-Dimethylphenol 

51. Benzoic Acid 

52. 2-bis(2-Chloroethoxy) methane 

53. 2,4-Dichlorophenol 

54. 1,2,4-Trichlorobenzene 

55. Napthalene 

56. 4-Chloroaniline 

57. Hexachlorobutadiene 

58. 4-Chloro-3-Methylphenol 

59. 2-Methylnaphthalene 

60. hexachlorocyclopentadiene 

61. 2,4,6-Trichlorophenol 
" 62. 2,4,5-Trici'ilorophenol 

63. 2-Chloronaphthalene 

64. 2-Nitroaniline 

65. Dimethylphthalate 

66. Acenaphthylene 

67. 2,6-Dinitrotoluene 

68. 3-Nitroaniline 

69. Acenaphthene 

70. 2,4-Dinitrophenol 

71. 4-Nitrophenol 

72. Dibenzofuraii 

73. 2,4-Dinitrotoluene 

7 4. Diethylphthalate 

75. 4-Chlorophenyl-phenyl ether 

76. Fluorene . 

77. 4-Nitroaniline 

78. 4,6-Dinitro-2-Methylphenol 

79. N-Nitrosodiphenylamine 

80. 4-Bromophenyl ether 

81. Hexachlorobenzene 

82. Pentachlorophenol 

83. Phenanthrene 

84. Anthracene 

85. Di-n-butylphthalate 

86. Fluoranthene 

87. Pyrene 

88. Butylbenzylphthalate 

89. 3,3'-Dichlorobenzidine 

90. Benzo(a)anthracene 

91. Chrysene 

92. bis(2-Ethylhexyl)phthalate 

93. Di-n-octylphthalate 

94. Benzo(b)fluoranthene 

95. Benzo(k)fluoranthene 

96. Benzo(a)pyrene 

97. lndeno(l,2,3-cd)pyrene 

98. Dibenz(a,h)anthracene 

99. Benzo(g,h,i)perylene 
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TABLE 2 

( Continued) 

PESTICIDES/PCB COMPOUNDS 

100. Alpha-BHC 

101. Beta-BHC 

102. Delta-BHC 

103. Gamma-BHC (Lindane) 

104. Heptachlor 

105. Aldrin 

106. Heptachlor Epoxide 

107. Endosulf an I 
•' 

108. Dieldrin 

109. 4,4'-DDE 

110. Endrin 

111. Endosulfan II 

112. 4,4'-DDD 

113. Endosulf an Sulfate 

114. 4,4'-DDT 

115. Methoxychlor 

116. Endrin Ketone 

11 7. Alpha Chlordane 

118. Gamma Chlordane 

119. T oxaphene 

120. Aroclor 1016 

121. Aroclor 1221 

122. Aroclor 1232 

123. Aroclor 1242 

124. Aroclor 1248 

125. Aroclor 1254 

126. Aroclor 1260 



Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

TABLE 2 

(Continued) 

rN"ORGANIC ANALYSES 

ELEMENT 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 



Bicarbonate m 

Calcium m 

Carbonate m 

Magnesium m 

Potassium m 

Silica m 

Total Hardness m 

m = major constituent 

,., 
'II 

TABLE 2 

(continued) 

OTHER INORGANIC ANALYSES 

(not on the Target Compound List) 



TABLE 3 

GROUNDWATERPERFORMANCECRITEfilA* 

Contaminant Performance Criteria (ug/1) 

Benzene 5.0 

ChloroethaJ1e 20.0 

1, 1-dichloroethane 20.0 

1,2-dichloroethane 5.0 

Ethyl Benzene 320.0 

Methylene Chloride 5.0 

Toluene 175.0 

1, 1, 1-Trichloroethane 200.0 

Xylenes 10.0 

*This table shall be developed and completed for the entire list of indicator 

parameters set~cted under Section 3.1.2.2 of this SOW. 
'II 
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TABLE 4 

SURFACE WATER DTSCHARGE CRITERIA* 

Contaminant 

Benzene 

Chloroethane 

1, 1-dichloroethane 

1,2-dichloroethane 

Ethyl Benzene 

Methylene Chloride 

Toluene 

Contaminant Concentration Appropriate to 

the Discharge Location (ug/1) 

Fresh Water 

5.0 

20.0 

20.0 

5.0 

320.0 

5.0 

175.0 

1,1,1-trichloroethane 200.0 

Vinyl Chloride 2.0 

Xylenes 10.0 

Marine Water 

700.0 

1130.*** 

1130.*** 

1130.0 

4.3** 

6400. 

5000.0 

312.0 

2.0** 

10.0** 

* This table shall be supplemented to include the entire list of indicator 

parameters selected under Section 3.1.2.2 of this SOW. 

** Value set at fresh water criteria unless other discharge limits can be 

established from other g;uidance documents or technical research, as approved by 

the Government Plaintiffs. 

*** Data is not available to develop criteria for this compouna'. However, 

since research shows (EPA, 1986) that toxicity of chlorinated ethanes increases 

with increasin& chlorination, the toxicity for Chloroethane and 1,1-dichloroethane 

should be less than the value for 1,2-dichloroethane. 
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TABLE 5 

Deliverable 

LIST OF DELIVERABLES 

Submittal Date 

Public Receiving Facility Cap Design 

Monitoring Well SAP 

Draft Health and Safety Plan 
Final Health and Safety Plan 

Draft Project Management Plan (PMP) 

Final PMP 

Draft QAPP - for remedial design 
Final QAPP for remedial design 

Draft Groundwater SAP · 

Final Groundwater SAP 

Leachate & Condensate Sampling 
and Analysis Plan (SAP) 

Fircrest Water Supply Contingency Plan 

Alternate Water Supply Contingency Plan 

Landfill Gas Sampling & Analysis Plan 

Well Logs & Survey Data 

Indicator Parameter Selection 

Surface Water .~AP 

Within 30 days of lodging of 
Consent Decree 
With Monitoring Well SAP. 
Within 30 days receipt of 
comments Draft Health and Safety 
Plan. 

Within 30 days of lodging 
of Consent Decree. 

Within 30 days of receipt 
of comments on Draft PMP. 

With Draft PMP. 
Within 30 d~ys receipt of 
comments on Draft QAPP. 

With Draft QAPP 

Within 30 days of receipt 
of comments on Draft 
Groundwater SAP 

Within 30 days of lodging 
of Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 45 Days of lodging of 
Consent Decree. 

Within 90 days of lodging 
of Consent Decree. 

Within 30 days of last well 
installation. 

Within 90 days <>f first 
round of groundwater sampling. 

Within 120 days of lodging of 
Consent Decree. 



Disposal of Hazardous Substances 
& Liquids Plan 

Draft Predesign Report 

Draft Statistical Methods Proposal 
Pilot Extraction Well Work Plan 
Pilot Treatment Study Work Plan 

Pilot Extraction Well SAP 

Pilot Treatment Study SAP 

Final Statistical Methods Selection 

Draft Pilot Studies Report 

Final Predesign Study Report 

Extraction/Treatment System 
Preliminary Design (30%) 

Extraction/Treatment System 
Intermediate Design (60%) 
New Plume Contingency Plan 

Extraction/Treatment System 
Prefinal Design (90%) 
Extraction Treatment System SAP 

Air Emissions SAP 

Extraction/Treatment System 
Final Design ,p 00%) 

CITY CLERK CONTRACT/AGREEMENT NO.~ 

TABLE 5 

List of Deliverables 
2 

Within 180 days of lodging 
of Consent Decree 

Within 180 days of lodging 
of Consent Decree 

In Draft Predesign Study Report 
In Draft Predesign Study Report 
In Draft Predesign Study Report 

Within 30 days receipt of 
comments on Draft Predesign 
Report 

Within 30 days of receipt of 
comments on Draft Predesign 
Report ._. · 

Within 30 days of comments 
on draft· Predesign Study Report 

Within 30 days of receipt of 
comments on Draft Pilot Studies 
Report 

With 60% Extraction/Treatment 
Design 

With 90% Extraction/Treatment 
Design 
With 90% Extraction/treatment 
Design 

Landfill Cap Preliminary Design (30%) 
Surf ace Water Management Plan With Cap· 30% Design Report 
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TABLE 5 

List of Deliverables 
3 

Landfill Cap Intermediate Design (60%) 

Landfill Cap Prefinal Design (90%) 
Utilities Management Plan 

Landfill Cap Final Design (100%) 

Final Central Area Expansion 
Design Report 

Plans and Specifications 

Gas System Evaluation Reports 

Landfill Gas Management Plan 

Landfill Gas Cap Installation Report 

Leachate & Condensate Management Plan 

Air Emissions Management Plan 

Operations and Closure Plan 

Landfill Closure Plan 

0 & M Contingency Plan 

Institutional Controls Plan 

Remedial Design Project Closeout 

Remedial Action PMP - Update 

Remedial Action Site Safety Plan 

Remedial Action Construction Program Plan 

Remedial Action SAP 

Construction Documentation Report 

Operation and Maintenance Plan 

Project Closeout 

With 90% Stage 1 Landfill 
Cap Design 

Wit~in 60 days of completion 
of each stage of landfill cap 

Within 60 days of approval of 
all remedial designs 

With Operations & Closure Plan 

With O&M Plans in Operations and 
Closure Plan 

June 30, 1991 

June 30, 1991 

Sept. 30, 1992 
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APPENDIX III 
TO TACOMA LANDFILL CONSENT DECREE 

ACCESS AGREEMENT 



APPENDIX IV 
TO TACOMA LANDFILL CONSENT DECREE 

MAP OF THE SITE 



APPENDIX V 
TO TACOMA LANDFILL CONSENT DECREE 

LIST OF HAZARDOUS SUBSTANCES DETECTED 
AT THE TACOMA LANDFILL 

Volatile Organic Compounds 

Tetrachloroethene 
Trans-1,2-Dichloroethene 
Trichloroethene 
1,1-Dichloroethene 
Vinyl Chloride 
1,1,1-Trichloroethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
Chloroethane 
Benzene 
Ethylbenzene 
Chlorobenzene 
Toluene 
Xylene (Total) 
2-Butanone 
2-Hexanone 
1,2-Dichloropropane 
Trans 1,3-Dichloropropene 
Styrene 
Carbon Disulfide 
Chloroform 
Chloromethane 
Bromodichloromethane 
Methylene Chloride 
Acetone 
4-Methyl-2-pentanone 

Semi-Volatile Organic Compounds 

Hexachlorobenzene 
Polynuclear Aromatic 

Compounds 
Pthalate Esters 
1,4-Dichlorobenzene 
N-nitro-Sodiphenylamine 
Benzyl Alcohol 
Benzoic Acid 
4-Methylphenol 
Isophorone 
Phenol 

Metals 
Arsenic 
Cadmium 
Chromium 
Copper 
Mercury 
Nickel 
Lead 
Zinc 
Iron 
Aluminum 
Manganese 



APPENDIX VI 
TO TACOMA LANDFILL CONSENT DECREE 

PRE-SETTLEMENT REMEDIAL DESIGN STIPULATION AND AGREED ORDER 
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I. SITE DESCRIPTION AND LOCATION 

The Tacoma Landfill, operated by the City of Tacoma Refuse Utility, is 

located in Sections 12 and .13 of Township 20 North, Range 2 East, Pierce 

County, Washington. The landfill covers 190 acres and is bounded 

approximately by South 31st Street on the north, Tyler Street on the east, 

·South 48th Street on the south, and Orchard Stre~t on the west. Figures l. 2 

and 3 illustrate the location of the landfill, the vicinity surrounding the 

landfill, and the site itself. The landfill serves a population of 

approximately 212,000. To date, approximately 4.0 million tons of refuse have 

been deposited at the landfill since it opened in 1960. Currently about 600 

tons per day of refuse are placed in the landfill. 

The landfill does not accept hazardous wastes for disposal: However, the 

landfill received wastes in the 1960s and 1970s .that have since been 

designated as hazirdous substances under State arid Federal law. 

Figure 2 shows the~.general topography of the landfill and surrounding 

area.· Drumlins (low, long ridges) abound in the general area and display a 

north-south axial configuration. Solid waste has been disposed of at the site 

between five drumlins. The landfill 's western boundary is approximately one 

quarter mile from Leach Creek. but the l andfi 11 does not 1 i e in the flood 

plain of that creek. The landfill is surrounded primarily by residential 

development and open land, with some commercial and industrial development. 

Land use for th'e area surrounding the 1 andfi 11 is shown on Figure 3. No use 

of natural resources other than groundwater is noted on land use inventories. 

Several utilities <sewer, water, and storm) pass through the site. 
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Apartments, undeveloped land, and commercial properties including a 

bowling alley, offices, building supply and paint stores, and gas stations are 

located north of the landfill. Immediately east of the landfill are apartment 

complexes, single family residences, and undeveloped land. The area further 

east between Tyler Street and South Tacoma Way is occupied by the Burlington 

Northern Railroad, industrial/commercial development, and an open area known 

as the South Tacoma Swamp. Between the west edge of the landfill and Orchard 

Street there are several apartment buildings and commercial establishments. 

West of Orchard Street and south of the landfill there is residential 

development and undeveloped land. 

The landfill lies in the central portion of the Tacoma/Fircrest upland 

ground water system. A ·significant area for the central upland in the 

vicinity of the landfill is Leach Creek. 

2 
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II. SITE HISTORY 

A. Landfill History and Operations 

The Tacoma Landfill began operations in 1960, and now serves a population 

of approximately 212,000. The wastes received and disposed at the landfill 

include garbage, rubbish, industrial ~astes, construction and demolition 

wastes, street refuse, litter, and bulky waste. To date, approximately 4.0 

million tons of refuse have been deposited at the landfill. Filled areas vary 

from·20 to 80 feet deep. Currently some 600 tons per day of refuse are placed 

in the landfill. 

Most of the site has already been filled. The next section of the site 

to be filled is_ called the Central _Area Pit. This section of the landfill 

covers ·approximately 18 acres and was developed during the summer and fall of 

1987. A"flexible membrane liner and leachate collection system were installed 

in the Central Area Pit. The liner and leachate collection system were 

designed primarily to maximize volume for waste disposal. To date, there has 

been no·documentation received on the integrity of the liner. 

Day to day operations of the landfill are regulated by the Tacoma-Pierce 

County Health Department (TPCHD) with oversight by the Washington Department 

of Ecology (Ecology); the operating permit is issued annually by TPCHD. 

At the current rate, the 190-acre site has a remaining life expectancy of 
,I, 
'II 

approximately four to five years if all the solid waste material is disposed 

without a significant reduction in volume. Tacoma has indicated it intends to 

implement programs to extend the life expectancy of the landfill. 

3 
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There are many large and small industries in the Tacoma/Pierce County 
/ 

area which have disposed of wastes at the landfill. Memoranda reviewed during 

the prepafation of the Descrfption of Current Situation report and the RI 

indicate that some hazardous wastes were disposed of at the landfill. 

Investtgattons concerning the volumes, the chemical composition of the wastes, 

and the disposal locations are ongoing. 

B. Regulatory History - Previous Investigations 

In 1983 EPA conducted an investigation and detected hazardous compounds 

in samples of ground water and soils near the landfill. This led EPA to 

include the landfill on the National Priorities List of hazardous waste sites 

as part of the South Tacoma Channel site.· Through a cooperative agreement 

with EPA, Ecology began an investigation into contaminat~on at the site in 

1984. On June 27, 1986, Tacoma assumed responsibility for conducting the 

remedial investigation and feasibility ~tudy under a Response Order on Consent 

issued by Ecology. 

Since 1983 testing has been conducted at and around the Tacoma Landfill 

by EPA, Ecology, TPCHD. Tacoma, and others. The testing revealed _that three 

private wells contained contaminants. The priority pollutant volatile organic 

compounds which were detected in the ground water samples were primarily 

chlorinated organics. Twenty-four volatile organic compounds were found in 

groundwater contaminated by the landfill. 
'II 
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Because of the concern about the public health effects of the 

contaminants, particularly vinyl chloride, the TPCHD recommended that Tacoma 

connect these affected residences to the Tacoma pub 1 i c water system: As a 

precautionary measure, Tacoma also connected two additional residences whose 

wells were near the area. Monitoring continues quarterly to ensure the clean 

water supply for potentially affected residents while appropriate cleanup 

actions are approved and carried out. 

C. The Remedial Investigation/Feasibility Study (RI/FS) 

The remedial investigation <RI>, conducted by Tacoma's consultant, Black 

and Veatch, was performed in two phases. Phase 1 activities (July 1986 

through January 1987) consisted primarily of field investigations to 

c_haracterize both the hydrogeology .of the _s_i te and. the c~ntami nan ts present in 

the various media at and surrounding the site. Phas~ 2, conducted from 

January through November 1987, was designed to fill in data gaps identified at 

the conclusion of Phase 1 and to provide th~ data necessary for the 

endangerment assessment and the feasibility study CFS>. 

Upon completion of the RI and and evaluation of the alternatives, the 

City, through their consultants (Black and Veatch>, submitted a draft RI and 

FS report in September and October 1987 for agency review and approval. The 

final RI/FS reports were published December 1987. Public comment on the 

studies was completed in March 1988. 

5 
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III. SITE ENVIRONMENT 

The Tacoma Landfill site is located in the northern portion of the 

Chambers/Clover Creek drainage basin <see Figure 4). This area is part of the 

Puget Sound lowland. The study area is bounded by: the Tacoma channel to the 

east; Center Street to the north; 56th Street to the south; and Leach Creek to 

the west. 

A moderate climate prevails. Winter temperatures are seldom below 

freezing and summer temperatures are rarely above 8O°F. Approximately 

thirty-seven inches of rain fall in a normal year. ·studies conducted in the 

Puget Sound region have indicated that approximately 3O~ of rainfall becomes 

groundwater. 

The geology of the site consists of a series of glacial materials~ mostly 

sand and gravel laid down over older alluvial silts and sands. The 

stratigraphic units <layers) described in the Remedial Investigation <Black 

and Veatch, 1987) from youngest to oldest (top down) are: 

A. Vashon •Till <dense gray, gravelly, silty, sand> (Qvt> 

B. Vashon Advance Outwash (sands/gravels> (Qva> 

C. Colvos Sand (dense sand/some gravel) <Qc> 

D. Older Gravel (dense sandy gravel> <Qog> 

E. Older_Till (dense silty, gravelly sand) <Qot> 
.I\ 
'II 

F. Older Outwash <dense silty, gravelly sand) (Qoa) 

G. Older Sand (dense fine/medium sand) (Qos) 

H. Older Lacustrine (lake bottom silts) (Qol/Qk> 

I. Undifferentiated Quaternary Sediments (Qu) 
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The affected aquifer is located between the lower zones of the Colvos 

Sand and the Older Lacustrine. The Older Lacustrine unit serves as the 
. 

regional aquitard in the landfill area. A cross section through the area 

<Ftgure 5) shows the ridges, valleys, and the lithology (layers>. 

Hater, infiltrating through the landfill, picks up various contaminants. 

Where the Vashon Till is not present beneath the waste. contaminants move with 

the water through the unsaturated zone and into the aquifer. It is also 

possible for low solubility, pure phase fluids, called dense, non-aqueous 

phase liquids <DNAPLs>, such as chlorinated hydrocarbons to enter the 

aquifer. Evidence of this has not been shown, nor has it been disproven. The 

water table lies within the Colvos Sand unit, about 70 feet below the bottom 

of the landfill. 

The predominant flow direction of the water table aquifer ts 

southwesterly toward Leach Creek. However, during periods of heavy water use 

by Tacoma city wells <summer and early fall), the groundwater flow direction 

is reversed. Also, depending on local conditions, groundwater and contaminant 

movement may be downward or upward. 

The Older Alluvium reportedly forms the confining layer. Leach Creek is 

the closest discharge point of the aquifer. Additional information from 

future activities will clarify the ground water flow conditions near the creek 

and elsewhere around the site. 

,I\ 
111 

The aquifer is part of the Chambers/Clover Creek Ground Water Management 

Area. The TPCHD is petitioning EPA for a Sole Source Aquifer designation for 
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this aquifer. The Town of Fircrest and the City of Tacoma both operate wells 

near the landfill <see Figure 2). In addition, the aquifer is also used by 

private. ind1v1dua1s for domestic water supply (see Figure 6). 

Wetlands downstream of the landfill on Chambers Creek could potentially 

be exposed to contaminants in the surface water and ground water. None of the 

five endangered species identified in the State of Washington ts common to the 

area surrounding the landfill. 

The topographical lowpoint in the landfill is currently at the north end 

of the Central Area Pit. Some runoff from surrounding areas drains and 

discharges to the sanitary sewer. Drainage from the north and along Mullen 

Street fs directed towards a pond situated between the bowling alley par-king 

lot and northern landfill property on Mullen Street. Drainage from the west 

side of the site i~ directe~ toward a catch basin and discharges to the Leach 

Creek retention basin. The ~outh end of the site drains to the south and is 

not collected. Drainage patterns are shown in Figure 7. 
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IV. NATURE AND EXTENT OF PROBLEM 

A. Extent of Gas Migration 

In May 1986, accumulation of landfill gas in a utility vault at the Town 

Concrete Pipe Company <located immediately adjacent to and west of the 

landfill> resulted in a small explosion. Tacoma had already hired a 

consultant <Mandeville Associates> to address problems of gas production and 

migration at the landfill and was able to immediately initiate a field survey 

to evaluate the extent of gas migration off-site. Based on this survey, the 

consultant designed and constructed a gas extraction system to extract, 

collect and combust the gas. The field survey showed the biggest problem to 

be southwest of the site and this initial effort concentrated on controlling 

gas from migrating into businesses in this area. 

The current landfill gas system consists of 128 extraction wells, 

collection piping, 77 gas probe locations, and the motor blower/flare station 

where contaminants are incinerated. The system layout is shown on Figure 8. 

Tacoma has conducted a two-stage gas monitoring program to monitor the 

effectiveness of the extraction system. Figure 8 shows the locations of 66 

probes installed around the landfill. Each of these probes consists of two 

to five probes able to monitor gas at depths from 6 to 70 feet. These probes 

are checked twice a week and seem to indicate that the shallower gas is being 

controlled by the extraction system. 
'II 
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The gas found deeper than about 35-40 feet is not being controlled as 

well. As a result of this information, Tacoma is installing approximately 74 

new, deep extraction wells around the landfill. This work began on 

January 27, 1988. 

The City has also been conducting an off-site monitoring program 

beginning in May, 1986. From May 1986 until August 1987, this program focused 

on businesses and apartments to the south and west of the site, where both 

ambient and point source measurements were taken. Beginning in August 1987, 

the current off-site monitoring system began. This consists of monitoring 

utility vaults in residential areas (shown on Figure 8), and routine ambient 

and point source monitoring in some businesses and vacant apartments. The 

data from this effort shows that methane is st.ill escaping the landfill and 

finding its way to the surface in off-site locations. The utility vault data 

· shows severa 1 areas. around the 1 andfi 11 to be of part.i cul ar concern. 

The Minimum Function Standards require that the concentrations in 

off~site structures be below 100.parts per million (ppm) by volume of 

hydrocarbon in ambient air. From November 1986 through October 1987, the 

readings of ambient air in off-site structures were below the lim!t; however, 

some point sources monitored such as foundation cracks and closed vaults on 

occasion have shown readings above 100 ppm. Readings above the limit were 

found in the ambient air in one building west of the landfill near 40th 

Street <Classic Auto) in November 1987 .. The City installed four additional 

gas extraction wells in this area in December 1987. No readings were detected 
,I\ 
'II 

in the building after the first well was connected to the system on 

December 15, 1987. 
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CITY CLERK COJ°i.lTR?1CT I /\GREEMENT NO. jQ_~iO 

Ecology has requested that additional gas probes be placed in the 

neighborhoods of concern. The existing probes are well within the influence 

of the gas ·extraction wells and do not represent ambient conditions further 

off-site. Methane concentrations in utility vaults can also be misleading. 

Gas concentrations fluctuate a great deal with changing atmospheric 

conditions. Therefore, it is possible that landfill gas could be found in a 

house without observing it in the vault. Additional gas probes are needed to 

better determine the performance of the· gas extraction system. 

A total of 42 landfill gas· samples were collected at 26 locations around 

the landfill. The gas samples collected from gas wells and probes were 

analyzed for priority pollutant volatile organic compounds <VOC>. The 

analytical results are summarized in Table l. The methane concentration was 

analyzed for five of the Phase 1 samples and was field measured for seven of 

the Phase 2.sam~les. These results are presented belo~: 

Sample No. Methane <ppm> Sample No. Methane <ppm) 

Phase 1 Phase 2 

GS-001 540,000 GS-213 370,000 

GS-002 430,000 GS-214 480,000 

GS-002DUP 430,000 GS-215 610,000 

GS-003. 560,000 GS-218 560,000 

GS-004 240,000 GS-219 200,000 

., GS-220 200,000 
'II 

GS-221 200,000 

11 
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TABLE 1 
SUMHAJlY OF PRIORITY POLLUTANT VOLATILE 

ORGANIC CCK'OUllDS DETECTED DI LANDFILL GAS SAMPLES 
Concencraclons 1D uc/ml 

Trana-
1,1-Dl- 1,2-Dl 1,1-01- 1,2-01 1,2-DL-

Chloro- Chloro- chloro- chloro- chloro- chloro- chloro-
Dae• Benzene benzene •ehan• etilane echane achene ech•n• 2rooane 

06/25/86 2600 :soo 1400 TR. 500U 500U 2500 500U 
06/25/86 700 soou lOOOU 500U 500U 500U TR. 500U 
06/25/86 3200 125U 300 12.50 1250 1250 500 125U 
06/25/86 2400 980 250U 1250 1250 125U 130 125U 
06/25/86 2900 950 250U 1250 1250 12511 12511 125U 
06/25/86 1800 1400 1000U 500U 500U 500U 700 500U 
06/25/86 1800 50011 6300 5000 500U 17000 12000 500U 
06/25/86 3000 1100 1000U 5000 500U 5000 500U 500U 
06/25/86 1300 1600 1ooou 5000 500U 5000' 500U 500U 
06/25/86 1800 500U TR. 900 T1l Tll 23000 500U 
06/25/86 2000 1200 Tll 5000' 5000' 1000 16000 500U 
06/25/86 4800 800 1400 3700 12000 Tll 120000 TR 
08/26/86 3.5.50' 7111 3.5.50' 3.5 • .50 3.5 • .50 3.5.50' 35.5U 3.5. 5U 
08/26/86 2200 25U 450 1600 250 45 1200 .2.5U 
11/13/86 4800.J 1000 2300.J 3300.J 100U 100U 3.5000.J 2000.1 
12/09/86 2100 100U 9300 2000 1600 100 20000 lOOU 
12/09/86 1400 100U 1000 2200 1.500 100 19000 100U 
02/12/87 2600.J 100011 2000U 1000U 1000U 1000U 8600.J 1000U 
02/10/87 3400 500U 12000 1400B 500U .500U 7700 200.J 
02/10/87 840J 10011 200U l000U 1000U l000U 600J 100U 
02/10/87 1200 1000U 1800.J 600.J 1000U 1000U 2600 1000U 
02/12/117 2600 1000U 1200 1500B lOOOU 100011 3000 1000U: 
02/12/87 4800 1000U 2200 1.500 1900 520.J 38000 200.J 
02/10/87 2400 1000U 1300.J 800.J 1000U 1000U 9400 1000U 
02/10/87 2600 1000U 1800.J 1.500 10oou 580.J 56000 1000U 
02/10/87 2600 1000U 2000U 10000' 10000' 1000U 4600 1000U 
02./10/87 3200.J 100011 2000U 1000U 1000U. 10000' 10000' ·1ooou ( 

TABLE 1 ( COAC) 

SUMHAR.Y OF PtlIORIT'C POLLUTA1ff V'OLATILE 
ORCAIIIC CCl1POURDS DETECTED DI LANDFILL GAS SAHPLES 

Concenc:ar:ions 1n 1.1&/ml 
1,1.1-

Mechy- Tecra- Trl- Trl- VLnyl 

Sam9l• Echyl Lene chloro- chlo:o- chloro- Chlor-
Locactons Benzene Chloride• echene Toluene echane echene Lde 
C\1-01 68000 17008 1300 6100 500U 1100 52000 
CP-28 4300 2500B Tll 1600 500U T1l Tll 
GP•45 18000 TRI 300 11000 1250' 125U 26000 
CP-32 8100 2008 TR 530 125U 125U 530 
GP-32 8000 300B TR 630 125U 125U 630 
GP-33D 39000 TRI TR 3300 5000 5000 1800 
GP-33S 21700 73000 25000 89000 900. 3800 39000 
GP-2.50 30000 500U TR 1400 5000 500U TR 
CP-25S 36000 TRI 50011 5000 5000 500U 2000 
CP-060 50000 20001 20000 860000 500U 13000 28000 
GP-06S 77000 2500B 4700 210000 500U 5800 47000 
FS-01 28000 330001 24000 84000 TR 25000 38000 
GP-13 TRI 2501 35.5U 130B 3.5.5U 35.5U 7111 
GP-14 1200 16001 2000 26000 900 1100 2900 
CP·Tt..·08A 37000;1 500U 3200.J 110000.J 100u 6700.1 13000J 
FLAR.E 18000i 30000• 10000 97000• 1400 10000 12000 
FLAR.E 19000• 50000• 10000 10000• 1300 5800 12000 
Cll•22 88001.1 1000.J 6001.1 98001.1 100011 6001.1 20000.r 
Cll-12 56001 2400008 32000B 55000B 5800 9300 20000 
CW-28 EAST 500008 10000.1 200.1 46008 10000 200.1 2000 
CW-28·SW 90001 lOOOUJ 600.1 36000B lOOOU 800J 4800 
Cll-64 15008 110001 2200 14000B .560.1 26001 78000 
C\1-la 160000B 10000.J 12000 1500008 200.1 12000 124000 
Cll•6a 57000B lOOOU.J 3200 1200001 lOOOU 3400 37000 
cw-6d 59000B 1000UJ 8400 1300008 lOOOU 8400 ~ 35000 
c;ll-•S 120008 3600B 10001 86001 lOOOU 10000 16000 
Cll-45(Dup) 120001.1 2800BJ 1400.1 84008.J 1000U 800.J l6000J 



CITY CLERK CONTR,1CT/ f;Gif Ei:MENJ NO.~ 

The landfill gas contains significant concentrations of voes and has been 

proposed as a possible migration pathway for these compounds to the 

groundwater, particularly when groundwater contamination is found upgradient. 

The American Congress of Governmental Industrial Hygienists has issued 

threshold limit values <TLVs> on airborne concentrations of various 

substances. These limits are intended as guidelines in the control of 

potential health hazards. The time-weighted average <TWA> TLV concentration 

for a normal 8-hour workday and a 40-hour workweek ts the concentration· which 

nearly all workers might be exposed to without adverse effect. The compounds 

detected in landfill gas samples that exceeded 15 percent of the TWA values 

are given in Table 2. Two of the TWA's were exceeded <toluene and vinyl 

chloride). The detected concentrations listed in Tables l and 2 are from 

samples collected inside the respective gas well or probe and are not 

representati~e of ambient air co~centrations_ 

EPA's ISCST (Industrial Source Complex Short-Term> dispersion model was 

used to predict the potential landfill air quality impacts.- Toluene was 

generally d~tected at higher concentrations than other voes in the landfill 

gas samples and had the highest mass flow rate both in and out of the flares 

during the flare test; therefore, it was selected as the pollutant to be 

assessed by the air quality analysis. 

The worst case analysis predicted the highest toluene concentration 

<using a one hou~ averaging time> to be slightly greater than 2 ppb. The ,,., 
'II 

Draft New Source Guidelines for Toxic Air Contaminants <Sept. 1986) for the 

State of Washington indicate a 14 ppb toluene to be the acceptable ambient 

12 



TABLE 2 

THRESHOLD LIMIT VALUES FOR LANDFILL GAS COHPOONDS 

Benz-• (71-43-2) 
1,1-D1chloroei:hena 

(75-35-4) 
Traa.a-1,2-Dlchloro•cliaiie 

(540-.59-0) 
Ethylb- (100-41-4) 
Kai:hyl_. Qu.orid.e 

(75-09-2) 
Tolu- (108-88-3) 
Vl.zlyl Chloride (75-01-4) 
2-a.-- C.591-11-6> 
Toeal Xyl-• (1330-20-7) 
1,2-DLchloroei:hane (107-06-2) 

Sample Ko. 

cs-012, CS-217 
CS-007 

cs-012 

cs-011 
CS-007 

cs-010 
CS-217 
cs-011 
cs-011 
cs-012 

(l)TWA - Time Wcichud Av.race, Ra£aranc• 34. 

Hlgheu. 
Value 

Deeeceed 
ua/1113 

4,800 
17,000 

120,000· 

77,000 
73,000 

860,000 
124,000 

8,200 
170,000 
12,000 

(2)A .,.Lue of 160,000 ua/m3 vaa d.euceed for ei:hylbanz- 1n aample CS-2171 
ho,t.,,.r, ei:hyLbenzea. vaa &Lao d.eeecead 1n die Laboraeory r••c•ne blank. 

,\\ 
'II 

(2) 

( 

TWA.ill 

ppm ua/m3 

10 30,000 
5 20,000 ( 

200 790.000 

100 435,000 
100 3.50,000 

100 375,000 ., 10,000 ( ., 20,000 
100 435,000 

10 40,000 

( 

( 

( 



level; therefore, it would appear that as long as the current gas collection 

system remains functional, ambient air concentrations of voes should \emain 

well below ambient air standards. 

B. Cont.arninaots Detected 

Groundwater, surface water, leachate, sanitary sewer, subsurface soil, 

sediment and landfill gas samples were collected during the RI sampling 

program. The prevalent contaminants detected during the sampling program were 

volatile organic compounds followed by semivolatile organic compounds and 

metals. 

Twenty-four volatile organic chemicals were found in the groundwater. Of 

the twenty-four chemicals, the following seven indicator chemicals were 

identified in the Endangerment.Assessment in the RI as being of mo~t concern 

b•cause of their toxicity, ·frequency of occurrence, and primary targets (human 

population): 

0 vinyl chloride 

0 benzene 

0 1,2-dichloroethane 

0 methylene chloride 

0 1,1-dichloroethane 

0 chloroethane 

0 toluene,;, 
'II 
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In addition, review of the Endangerment Assessment by EPA and Ecology resulted 

in the inclusion of three additional indicator chemicals listed below: 

o xylenes 

o 1,1,1-trichloroethane 

o ethyl benzene. 

The rationale for inclusion of these chemicals is discussed further in the 

Endangerment Assessment section of this document .. 

Twenty three private drinking water wells were sampled during the 

sampling program. For the three wells where contamination exceeded drinking 

water standards, the City of Tacoma connected the residents to City water. 

As the plume spreads, it is predicted more private wells would become 

contami~ated at levels above public health standards uriless action~ are taken 

to restrict the ·movement of the plume. 

A list of hazardous organic compounds <priority pollutant and hazardous 

substance list compounds) detected in groundwater samples analyzed during the 

RI is given in Table 3. Table 4 provides the list of priority pollutant 

metals detected at the landfill. 

C. Extent of Ground Water Contamination 

A\ 

The contami.n'ant pathway of primary concern near the landfill is the 

ground water. The town.of Fircrest supplies water to its residents from six 

wells located west of the landfill. Three of these wells are only 

14 
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TABLE 3 

ORGANIC WASTE COMPONENTS DETECTED AT THE TACOMA LANDFILL 

IJasu Canponent 

Volatl\e Organic ConpoundJ 
Tetrachloroethene 
Trana-1,2-Dlchloroethene 
Trichloroethane 
1,1-Dlchloroethena ~.
Vlnyl Chloride --
1,1,1-Trlchloroethane 
1, 1-Dlchloroetha_ne 
1,2-Dlchloroethane 
Chloroethana 

./ Benzene 
Ethylbenzene 
Chlorobenzene 
Toluene 
Xylene (Total) 
2-Butanona 
2-Hcxanone 
1,2,-Dlchloropropane 
trana-1,l-Dlchloropropene 
Styrene 
Carbon Dlaulflde 
Chlorofom1 
Chloromethane 
Brca,o-dlchlocomethane 
Hethylene Chloride 
Acetone 
4-Hethyl-2-pentanone 

Semlyolatlle Organtc Conpoundab 
Hexachlorobenzene 
PNAa 
Phenol 
Pthalate Esten 
1,4-Dlchlocobenzene 
N·Nltro-Sodl-

phenylamene 
Benzyl Alcohol· 
Benzolo Acld 
4-Hethy Phenol 
Iaophorona 

Subsurface 
Soll 

X 
X 
X 

X 
X 
X 

X 
X 

a Samples not an.alyaed for aemlvolatlle compounds 

Gcound
..2£ll_ 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
l{ 

X 
X 

X 

X 
X 
X 

X 
X 
X 
X 

b Only trace amount• of semlvolatlle coa,pounda wee detected 1n around water ■11q>lea. 

Surface 
-1!!!.tL. 

X 

X 

X 

Sanltacy Sewer 
end Locbftt 

X 
X 
X 
X 
X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 

Sodlpnt 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
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TABLE 4 

METALS DETECTED AT TACOMA LANDFILL 

( ,. 

Subsurface Ground- Surface San. Sewer Sediment · Gas 
Soil water Water & leachate 

Arsenic X X X X X \,; NA· ( 

Cadmium X X X X NA 

Chromium X X X X X NA 

Copper X X X X X NA { 

Mercury X X X x- X NA 

Nickel X X X X X NA 

Lead. X X X X X NA ( 

Zinc X X X X X NA 

· Iron x X X X X NA 

Aluminum X NA X NA X NA' ( 

Manganese X X X X X NA 

NA= not applicable 



CITY CLERK COHi RACT / AGREEM£NT l~O. ~Ql0 

approximately 0.2 mile from the edge of the landfill. The Ctty of Tacoma 

operates nine wells to the east of the landfill to supplement summer_peak 

demands on thetr surface water supply <see Figure 2). In addition, twenty-six 

. known domestic wells are located near the landfill <see Figure 6). 

Volatile organic compounds have been detected in 20 monitoring wells 

installed around the perimeter of the landfill during the RI and in six of the 

private wells. The highest contaminant concentrations and greatest numbers of 

compounds were generally found near the water table in the southern portion of 

the landfill. Water samples from monitoring wells TL-4, TL-Sa, TL-lla, and 

TL-12 illustrate this occurrence.· However, the highest concentration of vinyl 

chloride detected to date on the site was drawn from a deeper portion of the 

aquifer at monitoring well TL-lOb . 

. . Contour maps included in the RI report _show the projected di stri button of . ' 

seven of the contaminants of toncern in the aquifer associated with. the Tacoma 

Landfill Site: 

Contaminant Maximum Concentration 

a. Vinyl chloride 80 ug/1 

b. Benzene l 9ug/l 

c. 1,2-dichloroethane CDCE) 20 ug/1 

d. Methylene chloride 1300 ug/1 

e. l, 1-di,.~hloroethane COCA) 42 ug/1 
'II 

f. Chloroethane 55 ug/1 

h. Toluene 60 ug/1 
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The contour maps are presented here as Figures 9 and 10 to show the general 

pattern in which each contaminant has spread in the aquifer. 

Priority pollutant semivolatile, base. neutral. and acid extractable 

compounds were detected in trace amounts in a few of the ground water samples 

collected at the site. Priority pollutant metals occasionally exceeded 

maximum contaminant levels (MCLs> established pursuant to the federal Safe 

Drinking Hater Act. 

1,1,1-trichloroethane was also found in measurable amounts in wells along 

53rd Street West. Routine sampling of these wells has been on an annual basis 

and it is possible that the landfill is not the only source of contamination. 

This is in the process of being evaluated. 

D. Surface Water 

Surface water testing throughout the study area. in general. did not show 

a significant problem which could be attributed directly to the landfill. At 

this time most of the surface water i~ being controlled on-site. There are 

three notable exceptions to surface water control: 

1. The retention pond to the north has been contaminated with toluene. 

This chemical has also been detected in nearby monitoring well TL-17. 

2. Nearb~ off-site storm sewers receive runoff which discha~ges to 

surface water <Leach and Flett Creeks> without retention or 

pre-treatment. 
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3. Storm water from the landfill is being conducted to the sanitary 

sewer. 

Leachate ~as surfacing on the working face that now comprises the east 

side of the Central Area. The leachate is now being conducted directly to the 

sanitary sewer through a buried toe drain. 

Sediment samples taken from nearby storm sewer outlets show elevated 

values for metals. However the RI was inconclusive citing other potential 

sources in addition to the landfill. Surface water <storm water runoff) will 

be addressed as part of the selected remedy. 

E. Future Impacts 

As part of the RI/FS, mod.el ing w~s performe~ to project future 

contaminant migration. Contamination has been verified in private wells 

southwest of the landfill in the direction of Leach Creek. 

) 

Tentative flow paths were then plotted based on the mapping of ground 

water levels over several months. Contaminant flow velocities and dispersion 

ratios were then estimated and a simplified groundwater contaminant transport 

model named Plume (Van der Heijde 1.983)_ was run. 

Receptor groups were assi~ned based on location of known· contamination 

and the assumed.aquifer discharge. Wells closest to Orchard Street were 
t~\ 
'II 

designated near. Wells downgradient from the near wells wer~ called far. 

Leach Creek was assumed to be the far boundary. The Fircrest wells were not 
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included 1n the model because the flow path analysis did not show them in the 

line of contamination. However, the flow path analysis was based on,current 

usage rates and pumping conditions of both Fircrest and the Tacoma wellfield, 

and did not take into account any future changes to these conditions. The 

Feasibility Study CFS> did not include flow path analysis under differing 

usage rates and pumping conditions. Therefore, the model is appropriate for 

prediction of future migration only as far as the assumptions remain valid. 

The studies showed that the main plume of groundwater contamination may 

reach 1200 feet southwest of the landfill. To the west and southeast. it may 

reach 200 feet and to the northeast about 800 feet. Figure 11 shows thi~ 

plume and how far it would spread ·if unchecked, and if the model assumptions 

are correct. The modeling that helped predict the plume's spread assumed that 

pumping of the Fircrest and City of Tacoma (6a) wells will stay the same. 

These wells are about 500 and 3500 feet from the.site, respectively. 

( 

The model predicted that for the next 100 years the aquifer between the 

landfill and Leach Creek would contain unacceptable levels of contaminants. 

Table 5 lists the estimated maximum predicted off-site concentrations for the 

seven indicator chemicals in the RI, and the estimated times to reach maximum 

concentrations at the close in and distant wells. 
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FIGURE 11 
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F. Endangerment Assessment 

An endangerment assessment was conducted at the Tacoma Landfill to 

estimate the magnitude and probability of actual or potential harm to public 

health or the environment caused by the threatened or actual release of 

hazardous substances. The assessment presented in the RI addressed the 

potential human health and environmental effects associated with the Tacoma 

Landfill site in the absence of the any remedial action (i.e., the no action 

alternative). 

The no action alternative is the baseline where no corrective actions 

take pl ace · under Superfund. In the case of the Tacoma Landfi 11 • however. 

certain corrective actions will take place regardless of the actions taken 

pursuant to the Superfund site cleanup. These corrective actions must be 

conducted to meet the requirements of th~ Washington State Minimum Functional 

Standards for landfills <WAC 173-304). These actions include: developing an 

operating and closure plan for the landfill, installation of a cap, 

installation of a liner and leachate co.Uection for on.going disposal 

activities, and installation. operation and maintenance of a methane gas 

extraction system. 

The future operation and maintenance of the landfill gas extraction 

system and planned refuse processing operations will restrict development of 

the landfill. Therefore. the endangerment assessment for the no action 

alternative as~lumes site access will continue to be restricted in the future. 

Although several pathways of exposure can be postulated for the site <surface 

runoff, inhalation of vapors and entrained dust), the primary pathway of 

concern for this site is groundwater. Since access to the site will be 
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restricted, the importance of the air pathway will be reduced. The methane 

gas collection system will also act to minimize the inhalation exposure 

route. The target receptors are the private and public well owners within the 

path of contaminant plume. Also of concern is the possibility of heavy metals 

and organics reaching Leach Creek, and ultimately Puget Sound, either by 

surface or groundwater routes. 

Health Evaluation 

The public health evaluation identifies potential threats to human health 

in the absence of remedial action at the site. This evaluation process 

includes a hazard assessment, dose/response assessment, exposure assessment 

and risk characterization. 

Twenty-four volatile organic chemicals were detected in the groundwater. 

Of these, seven were selected as contaminants of concern in the Endangerment: 

Assessment of the RI due to their frequency of occurrence, concentrations 

found, and primary targets (human population): 

0 vinyl chloride 

0 benzene 

0 1,2-dichloroethane 

0 methylene chloride 

0 1,1-dichloroethane 
" 'II 

0 chloroethane 

0 toluene 
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However, based on EPA and Ecology's review of the Endangerment 

Assessment, the following three additional organic chemicals have been added 

to the list of contaminants of concern: 

o xylenes 

o 1,1,1-trichloroethane 

o ethyl benzene. 

This new list of ten organic contaminants of concern were separated into 

classes of potential carcinogens and noncarcinogens. Vinyl chloride. benzene. 

1,2-dichloroethane. and methylene chloride were selected as indicator 

potential carcinogens. Both vinyl chloride and benzene are classified as 

human carcinogens by the EPA. Methylene chloride is a B2 •. probable human 

carcinogen, based on inadequate data in humans and increased incidence in rats 

and mice. It is prese.nt both on and off-site at considerably less frequencies 

of occurrence .. 1,2-dichloroethane, despite being found even less frequently 

than methylene chloride. is ranked as an EPA 82 carcinogen and is included for 

that reason. 

Chosen as noncarcinogen indicator chemicals of concern were 

1,1-dichloroethane, chloroethane, toluene, xylenes, 1 ,1 ,1-trichloroethane, and 

ethyl benzene. The three chlorinated ethanes were encountered relatively 

frequently in the samples, although 1,1-dichloroethane occurs much less 

frequently than the others. In general. the toxicity and bioconcentration 
" potential of th~chlorinated ethanes increases with increased concentration. 

All but the 1 ,l,1-isomer are extremely soluble in water. Toxicity concerns 
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from their ingestion at significant levels in ~rinking water lie chiefly in 

the areas of chronic liver damage and overall central nervous system 

depression. 

Toluene and xylenes were selected largely because of their high 

frequencies of occurrence, chemical similarities, and potential ecological 

risk. Toluene was the most commonly detected chemical in water samples 

off-site,.and was roughly equivalent to xylene as fourth most common on-site. 

Ethyl benzene was included as a chemical of concern because of its relatively 

frequent occurrence among the more minor chemicals, its leachability, and its 

tendency to biodegrade relatively slowly in groundwater. 

The Endangerment Assessment of the RI calculated the excess lifetime 

cancer risks from ingestion of carcinogens in groundwater if no alternate 

water supply is provided, and an estimate of risk if there ~s short term 

exposure to the indicator chemicals. Because so many chemicals, both 

carcinogens and noncarcinogens, are present in the groundwater, the 

possibilities of additivity and synergism cannot be ignored. However, the 

Endangerment Assessment of ~he RI was largely modeled on the concept of the 

predominant risk being due to the ingestion of water containing vinyl chloride. 

The calculation of carcinogenic risk, assuming no alternate water supply 

is provided, is based on a 70 kg adult consuming 2 liters of contaminated 

groundwater for 70 years. The increased risk of cancer if a 70 kg adult 

consumes 2 liters of vinyl chloride contaminated groundwater <at a 
·I\ 
'II 

concentration of 70 ug/l) for 70 years is about 5 -in one thousand. 
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Carcinogenic risks have been calculated for the short term exposure 

scenario, that a carci~ogen ~igrates to a re~idential well the day after a 

11 carc.inogen free" sample is collected. It is estimated it will take 

approximately four months from the start of exposure until contamination is 

detected in the next quarterly sample and before an alternate water supply can 

be provided. The short term concentration was estimated based on sampling 

results for the residential wells in which contamination has been detected. 

The average daily intake was then calculated to account for the four month 

exposure. The estimated excess cancer risk associated with this short term 

exposure is less than one in a million. 

The population at risk within the predicted plume is divided into three 

areas: the area within City boundaries, the area within the Town of Fircrest 

boundaries, and the unincorporated area within Pierce County. Approximately 

half of the predicted contaminant plume 1s east of Orchard Street. within ·the 

Tacoma City limits. There are approximately 26 residences within the 

projected plume, if contamination continues to flow predominately toward the 

southwest. Groundwater sampling and hydrogeological investigations conducted 

during the RI i~dicate that the plume has reached the existing wells closest 

to the landfill. Those with close-in wells in which contaminants have been 

detected have been connected to City water. 

There are still three close~in wells not hooked up to City water in which 

contaminants have not been detected.· No contaminants have been detected in 

the distant well\~, and based on the contami na.nt transport mode 1 i ng, it wi 11 be 

several years before the wells in this ·group will be impacted as a result of 

contaminant migration from the landfill. 
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Table 5 lists the estimated landfill source concentrations for the seven 

indicator chemicals listed in the RI and the estimated times to reach maximum 

concentrations at the close-in and distant wells. The close-in wells would be 

expected to be maximally impacted by vinyl chloride beginning about 10 to 15 

years from now while benzene would not be expected to peak until about 55 to 

60 years hence. The distant wells would be expected to reach maximum benzene 

concentrations in about 85 to 90 years. 

There is a possibility that if water from Leach C.r:eek. was used in the 

future as a drinking water supply, exposure to vinyl chloride and/or benzene 

at levels exceeding their MCLs could occur. There are existing water rights 

for domestic use of Leach Creek. 

Some potential exists for human exposure to contaminants by using private 

well.water for livestock and to water v~getables, e~c. However,. since the. 

contaminant concentrations of the .groundwater being used to water livestock 

and irrigate crops would be the same as detected in the private wells, it 

would be highly unlikely that a significant exposure -.would result from this 

pathway. 

Environmental Evaluation 

The Endangerment Assessment in the RI did not compare the levels of · 

organics and metals in the groundwater to ambient Water Quality Criteria (WQC) 

for the protect,pn of aquatic life. Metals and organic compounds in the 

groundwater which are above federal or state WQC are of environmental 

concern. Maximum concentrations detected in ei-ther on-site or off-site 
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TABLES 

TRAVEL TIMF.S TO REACH MAXIMUM AND THRF.SHOLD 
CONCENTRATIONS, CLOSE-IN AND DISTANT WELLS 

Max:1:mnm Time from Present 
Predicted to Approach Max. 
Offsite Concentration. Yrs. Threshold 
Couc. Close-In Distant Cone. 

Indicator Chemical ug/L Wells Wells ug/L 

Vinyl Chloride(l) 60-70 10-1S 25-30 2 
· Benzene ( 1) a-10 5S-60 8S-90 s 
1,2-Dichloroethane(l) 4-5 4S-50 75-80 5 
Methylene Chloride(!) 150-160 5-10 20-30 36, s 
l,l-Dichloroethane(2) 80 35-40 · 65-70 271. 27 
Chlo roe thane ( 2) 30 5-10 20-25 (Very High) 
Toluene(2) 30 . SS-60 85-90 2000 

NOTES: 

Time From 
Present to 
Back Below 
Threshold 

Yrs 

~ 100 
>100 
NA 

,100 
NA, '> 100 
NA 
NA 

(1) Maximum concentrations for carcinogens are maximum 70 years average. 

(2) Maximum concentrations for 11oncarcinogena are maximwa 90 days average. 

( 

( 

{_ 



groundwater for cadmium, chromium, copper, nickel and zinc, all exceeded 

ambient WQC for the protection of aquatic life. An overview of the voes which 

were identified as potentially harmful to the environment are listed in Table 

3. 

Flett and Leach Creeks support anadromous salmonid runs, which will be at 

risk if toxic compounds are present in the creeks during critical phases 

(e.g .• smolting> in their growth cycles. Heavy metals, as well as certain of 

the organics such as xylene may also pose problems for the health of the 

downstream wetlands ecosystem as the Leach Creek drainage ultimately·enters 

Puget Sound. This would most markedly impact highly vulnerable organisms such 

.as larval fishes, but parts of the commercially important benthos (shellfish) 

could also become adversely affected. 

Conclusions 

Based on a review of the endangerment assessment and data presented in 

the RI report, the following conclusions were made concerning risk to human 

health and the environment from contaminants associated with the Tacoma 

Landfill site: 

o Concentrations of several indicator chemicals frequently exceed MCLs 

in the groundwater. Drinking the water from contaminated wells 

poses the most significant risk to human health, especially in terms 

of chemt.,ca ls in the aggregate. 
111 
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o Under the no action alternative, some contaminant concentrations 1n 

the groundwater plume are predicted to exceed ambient WQC when the 

plume discharges to Leach Creek. These levels could pose a risk to 

aquatic biota. especially since the Leach and Flett Creeks wetland 

area enters Puget Sound. 

o Based on EPA and Ecology's review of the Endangerment Assessment in 

the RI, the agencies agreed that it would be appropriate, for the 

protection of pub 11 c heal th. to establish heal th-based levels for a 

larger number of compounds than the seven indicator chemicals 

selected during the risk assessment. Accordingly, xylenes. 

1,1,1-trichloroethane and ethyl benzene have been added to the list 

of contaminants of concern. 

0 Depend_ing on the discharge location, pe_rformance levels for the 

selected remedy will be based .on MCLs, Water Quality Criteria, or 

pre-treatment standards. In the absence of established standards or 

Water Quality Criteria, EPA Region 10 has conducted a risk 

assessment of the compounds. These are listed in Table 8 of the 

Selected Remedy portion of this document. The most stringent number 

will be used for the performance levels for the treatment system if 

the cleaned water is discharged to surface water. For the other 

volatile organic chemicals and metals found in the groundwater. EPA 

and Ecology ha~e identified a methodology for establishing 

performa:"~ce .levels. This_ methodology is detailed in the Selected 

Remedial Alternative section of this document <Section VI). 

26 

( 

( 

l 

( 



J 
. 
. ,. 

CITY CLERK CONTRACT/ AGFiEEMENT NO . .9J;&0 

V. SUMMARY OF ALTERNATIVES EVALUATION 

A. Identification and Screening of Remedial Technologies 

In order to develop a complete listing of potential remedial technolo

gies, general response actions corresponding to each contaminant pathway were 

identified. 

The general response actions fall into the following seven primary 

categories: 

0 No action 

0 Institutional controls 

0 Containment 

0 Removal 

0 On-site treatment/discharge 

0 Off-site treatment/disposal 

0 Other management options. 

Forty potential remedial t~chnologies for controlling contaminant 

migration were screened. Thirty-one potential remedial technologies were 

identified for the groundwater pathway and nine potential remedial 

technologies were identified for the gas migration/air quality pathway. The 

potential remedial technologies were categorized according to the appropriate 

general respons~Qaction. A screening pr6~ess wa~ a~~lied to these to identify 

unsatisfactory technologies. Screening criteria were ~ffectiveness, 

implementability, and cost. 
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The technologies that -were not screened out were assembled into 

preliminary remedial action alternatives. These alternatives were deiigned to 

meet the categories identified by the National Contingency Plan (NCP) 

Screening criteria contained in the NCP and Superfund Amendments and 

Reauthorization Act of 1986 (SARA) were overlapped in this process. An 

initial screening was performed on sixteen separate alternatives. The 

preliminary remedial action alternatives were screened again in order to 

eliminate alternatives th~t adversely impact public health and the 

environment, or that are more expensive than other alternatives which provide 

the same degree of remediation. This initial screening of remedial action 

alternatives produced six remedial alternatives that were subjected to 

detailed development and analysis. 

For ease in presenting the alternatives to the public, alternatives 2, 4, 

8, and 12 as numbered in the FS report (Black & Veatch 1987).were combined 

since they represented just one technical category (i.e., pump, treat, and 

discharge). The alternatives then became no action, alternative water 

supply/landfill cap, and pump, treat, ana discharge with landfill cap. Four 

treatment options are included in the last alternative (see Table 6). 

Information packages available to the public contained these three 

alternatives, which were also presented at a public meeting on 

February 11, 1988. 

B. Methodology for Detailed Evaluation of Remedial Alternatives 

" 'II 

The detailed evaluation in the FS discusses cost-effectiveness of an 

alternative in terms of technical, environmental and public health, and 

28 

f 

( 

( 



institutional concerns. Requirements of the NCP were met by evaluating each 

alternative with respect to the following criteria: 

o Technical Feasibility 

o Public Health Impacts 

o Environmental Impacts 

o Institutional Requirements 

o Cost Analysis. 

This analysis facili.tates the comparison of similar components among the 

alternatives for the same criteria. 

Technical Feasibility 

The technical evaluation considered the performance, reliability, 

implementability, and safety factors of the remedial actions. Performance of 

each alternative was based on the alternative's expected effectiveness and its 

useful life. Key considerations in evaluating reliability included operation 

and maintenance (O&M> requirements and the demonstrated performance of the 

technologies at similar sites. While SARA requirements do not include 

demonstrated performance, the six final remedial alternatives evaluated 

against this criteria were known technologies. For implementability, both the 

constructability and the time required to achieve a given level of response 

were considered. Constructability addresses whether the alternative can be 
:l\ 
'II 

constructed on the site and the impact of external conditions on the 

construction. The time it takes to implement an alternative and the time to 
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achieve beneficial results that attain or exceed relevant or applicable 

standards were also considered. The safety evaluation considers short-term 

and long-term threats to the safety of nearby residents and to persons working 

on-site. Major risks to consider are exposure to hazardous substances, fire, 

and explosion due to acttvities conducted during impleme~tation of the 

remedial action. 

Public Health Impacts 

The public health evaluation of alternatives assesses the extent to which 

each alternative mitigates long or short-term exposure to any residual 

contamination and protects public health during and after completion of the 

remedial action. In evaluating both long and short-term public health 

impacts, two primary areas were considered. Evaluation of short-te_rm i-mpacts 

considered health effects on workers during construction of the remedial 

action and on the public for the interim period prior to remedial action 

implementation. Long-term impacts were judged based on chronic intake of the 

contaminant over a lifetime. 

Environmental Impacts 

Each remedial alternative was evaluated for beneficial and adverse 

environmental impacts for the long and short-term. Criteria for evaluating 

beneficial effects were final environmental conditions, improvements in the 
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btological environment, and improvements in resources people use. Criteria 

for evaluating adverse effects were the expected effect of the remedial action 

and the measures taken in the event inevitable or irreversible effects occur. 

Institutional. Requirements 

Institutional requirements are divided into three categories: com~unity 

concerns, conformance with Applicable or Relevant and Approprfate Requirements 

CARARs>, and permitting requirements. Community concerns addresses the 

public's acceptance of the selected remedial action alternatives. The 

remedial action alternatives developed 1n the FS should address all legally 

applicable or relevant and appropriate standards, requirements. criteria, or 

limitations to be consistent with SARA. Institutional constraints are those 

mecha~isms available to ensure administrative ~ontrol over activities at the. 

site (zoning, permits, ordinances. etc.). 

Cost Analysis 

Detailed cost analysis of alternatives involves estimating the expendi

tures required to complete each measure in terms of capital costs, and annual 

operation and maintenance costs for a 30-year period. Once these values were 

determined and a present worth calculated for each alternative, a comparative 

evaluation was made. The cost estimates presented in the FS section were 

based on conceptual designs prepared for the alternatives (i.e .• without 

detailed engineering data). These estimates were accurate between +50 percent 

and -30 percent in 1987 dollars. 

31 



Rating Alternatives 

A rating system is used to evaluate alternatives, and the terms high, 

moderate, and low are assigned to each. A high rating indicates that the 

alternative promotes the intent of the criterion and/or meets or exceeds the 

remedial objectives. A moderate rating indicates that the alternative only 

partially promotes the intent of the criterion; however, the alternative does 

remediate the problem to an accepta.ble extent even though it does not meet all 

the remed1a1 objectives. A low rating indicates that the alternative does not 

promote the criterion and/or does not meet the remedial objectives. 

An evaluation of each alternative is contained in Tables 6 and 7. These 

evaluations are based on numerical ratings of each criterion contained in the 

FS (Black & Veatch 1987). A criterion was subdivided into one or a few 

factors,-which were rated from l to· s.· To establish the criterion n~merical 

rate, numerals assigned to each factor within the criterion were averaged. 

For this report, ratings were assigned as follows: 

Numerical Rating 

s_2.00 

2.01-3.99 

1.4.00 

New Criterion Rating 
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TABLE 6 

SUHHARY Of DETAILED EVALUATION Of REMEDIAL ALTERNATIVES 

Cost ($11000) Criterion 

Present Publtc Environmental Technical lnstttutional Conmunity 
No, Alternative (No. in fS) 

~~: 
Capital Worth Ilea 1th lmpac ts . Impacts feaslbtltty Requir~men~s Concerns 

No Action (1) Low Low N/A Low Low 

2 Alternative Water Supply/ 
Landfill Cap (3) 16,423 18,376 High Moderate High High High 

3 Pump, Treatment, and 
Discharge with Landfill Cap 

a. Off-site Treatment at 
Sewage Treatment 
Plant (2) 17,932 23,418 High High Moderate High High 

b, On-site Treatment (Air 
Stripping and Carbon 
Adsorption (4) 19,532 22,117 High High Moderate High High 

c. On-site Treatment 
Carbon Adsorption (8) 19,266 23,417 High High. Moderate High High 

d, On-site Treatment 
(Air Stripping) (12) 18,971 21,015 High High Moderate High High 



( 

TABLE 7 
( 

SECTION 121(b) (1) (A-G) FACTORS 

(: 

AJternatjve 

Criterion 2 Ja Jb Jc 3d 

Compliance with ARARs Low Moderate High High High High 
( 

Reduction of Tox1c1ty, 
Hobt11ty, Volume Low Moderate H1gh H1gh H1gh H1gh 

Short-Term Effectiveness Low K1gh Moderate Hoderat_e Moderate Moderate 
( 

Long-Term Effectiveness Low Moderate H1gh H1gh H1gh H1gh 

Implementability N/A H1gh Moderate Moderate Moderate Moderate 

Cost (See Table 6) 
( 

COfflllJnity Acceptance Low Moderate High High High High 

State Acceptance Low Moderate High High High Moderate 

Overall Protection of 
Human Health and the 
Environment Low Moderate High High High High· 



C. Results of Detailed Evaluation of Remedial Alternatives 

This section presents a summary of the detailed evaluation of the 

remedial alternatives in terms of costs, public health impacts, environmental 

impacts, technical feasibility, institutional requirements. and community 

concerns. A summary of these items is presented in Table 6 according to 1985 

RI/FS Guidance Factors <EPA 1985) and an evaluation of the remedial 

alternatives according to the Section 121CbHlHA-G) factors is shown in 

Table 7. 

Non-cost Evaluation 

As shown in Table 6, Alternatives 2, 3a, 3b, 3c, and 3d all had four high 

ratings and one moderate rating. T.herefore, they would be judged comparable 

alternatives under this system of rating criteria. However, evaluating 

alternatives using guidance from Section 12l(b)(l)(A-G) factors reveals some 

differences <Table 7). The <A-G> factors are used to assess alternative 

remedial actions for permanent solutions and to assess alternative treatment 

technologies that yield a permanent and significant decrease in the toxicity, 

mobility, or volume of the hazardous substance, pollutant, or contaminant. 

Alternatives 3a, 3b, and 3c, have six high ratings and two moderate ratings. 

Alternative 3d has five hig~ ratings and three moderate ratings. Alternative 

2 has only two high ratings and six moderate ratings. It is clear that 

Alternatives 3a through 3c would be considered superior to to the other 

alternatives. 
,\', 
'II 
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Cost Summary and Sensitivity Analysis 

Cost estimates prepared for each alternative involved approximation, 

assumptions. estimations. interpretations. and engineering judgment. To 

provide some indication of sensitivity of the costs to changes in key 

parameters. a sensitivity analysis was performed. 

The cost of closing the landfill is the major cost for all the 

alternatives under consideration.---and is the same for each. The treatment 

process cost could be the most variable because alternatives would not yield 

the same influent concentrations. To evaluate the impact that changes in 

concentration would have on carbon adsorption treatment costs. concentrations 

of two and three times the predicted value were analyzed. The carbon 

adsorption unit cost was chosen for analysis on the basis of its potential 

impact on overall treatment cost estimates of Alternatives 3b and 3c. When 

the concentration of contaminants in the waste stream is doubled. the carbon 

us~ge <cost> will increase by approximately 1.5 times. The total cost for 

Alternative 3b would increase 3.8 percent while the total cost for Alternative 

3c would increase 6.8 percent. For the case when the contaminant 

concentrations are tripled. the carbon cost will approximately double. The 

total cost for Alternative 3b would increase 7.3 percent while the total cost 

for Alternative 3c would increase 9.7 percent. 

" 'II 
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VI. SELECTED REMEDIAL ALTERNATIVE ( No. 3) 

A. Description of Selected Remedy 

The selected remedy includes a landfill cap and gas extraction system to 

control the source, and a ground water extraction and treatment system to 

control migration of the plume. All extracted water will be treated to 

specific performance standards, monitored to ensure compliance and will be 

properly discharged. The Tacoma water supply system will be expanded to 

assure sufficient water is available should any water supply (public or 

private) become contaminated from the landfill. The remedy also includes a 

closure schedule for-operation of the landfill. 

The remedy is designed to: 

o Prevent further migration of the plume via the ground water 

extraction-treatment system. 

-o Reduce the production of leachate by placing constraints on site 

operations and by'properly grading and capping the landfill. 

o Eliminate off-site gas migration through the gas extraction system. 

o Further protect public health and the environment via monitoring of 
\\ 

groundwater, surface water, gas probes, air emissions, and 

provision of alternate water supplies where necessary. 
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Management of Migration 

Migration control will be achieved through a ground water extraction and 

treatment system, and a system or method to confirm performance. Activities 

necessary to develop those systems shall be conducted during remedial design. 

Wells for thts system will be placed within and, if necessary, downgradient to 

contain the plume. Containment is defined as controlling the plume and 

preventing the spread of contamination. The goal of the containment system is 

to prevent any further degradation of existing water quality beyond the 

boundaries of the existing plume. The extraction wells should be designed to 

achieve this objective. The existence of the gradient reversal due to pumping 

by the city of Tacoma wellfield, local effects from pumping the Fircrest 

wells, or monitoring results at the ·landfill may result in the need for 

extraction wells at locations other than those identified in the feasibility 

study. Mini~um flows as required by WAC 173-512 shall be mai.ntained. in Leach 

and Flett Creeks. 

The treatment process shall be permanent and shall effectively reduce the 

toxicity, mobility, and volume of contam,nants. It shall also employ all 

known. available, and reasonable methods to treat the contaminated ground 

water, and to prevent the spread of contamination. Discharge of treated 

ground water may be to either Leach Creek, Flett Creek. or the sanitary sewer. 

If the discharge ii to elt~er Leach Creek or Flett Creek, the effluent 

must meet or exceed maximum contaminant levels <MCLs> developed pursuant to 

the Safe Drinking Water Act or meet the chronic fresh water criteria as set 

forth in EPA's Quality Criteria for Water, 1986 <EPA 440/5-86-001), whichever 
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is more stringent. Both of these creeks have existing water rights on them, 

although they are closed to further appropriation by WAC 173-512. In 

addition, both creeks support anadromous salmonid runs. 

Most of the contaminants found at the Tacoma Landfill do not currently 

have MCLs. For the voes listed in Table 3, and for metals in the groundwater, 

which EPA and Ecology have not established treatment levels. a methodology for 

determining the appropriate discharge limits has been established. If no MCL 

has been established for a contaminant, the ambient water quality criteria 

<WQC> for protection of human health for water and fish ingestion will be 

used. If the value for protection of fish (the chronic fresh water criteria) 

1s lower than the value for protection of human health. the lower value will 

be applied. If there are no WQC at all, then additional guidance documents, 

such as Health Advisories from EPA's Office of Drinking Water or any 
. .-

appropriate toxicological profiles, will be us~d to develQp treatment levels. 

These treatment levels must be reviewed and approved by both Ecology and EPA 

prior to their use. This methodology will be used to set performance levels 

for any other contaminants identified in the groundwater and traceable to the 

l andfil 1. 

For six of the volatile organic compounds listed in Table a. appropriate· 

treatment levels have been identified. These are based on Safe Drinking Water 

Act MCLs or ambient WQC. In the absence of an MCL or ambient WQC, EPA Region 

10 conducted a risk assessment of the chemical and provided an appropriate 

treatment goal for. the protection of public health, welfare and the 
" 'II 

environment. These goals ·are listed in column three of Table 8 and will be 

used as performance goals for the treatment system. In addition, the effluent 
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TABLE 8 

PERFORMANCE LEVEIS FOR TREATMENT SYSTEM 

DISCHARGE TO SURFACE WATER 

TACOMA LANDFILL 

<ug/L> 

Safe 
Drinking EPA 
Water Act Water Quality Criteria Reg~ 10 

Constituent 

Benzene 
Chloroethane 
1,1-dichloroethane 
1,2-dichloroethane 
Ethyl benzene 
Methylene chloride 
Toluene 
1,1,1-tr1chloroethane 
Vinyl chloride 
Xylenes 

MCL 

5 

5 

200 
2 

Water and(l) 
Fish 

0.66* 

0.94* 
1,400 

14 
18,400 

ChronicC2) Risk.(3) 
Fresh water Assess. 

53 
20 
20 

20,000 
320 

S* 
175 

10 

Cl) EPA Quality Criteria for Water, 1986 EPA 440/5-86-001, for water and 
fish ingestion by humans. 

(2) Chronic fresh water criteria for protection of aquatic life. 
Where no values for chronic exposure were available, the acute 
values were divided by 100. 

(3) Based on EPA Region 10 Risk Assessment. 

* Values presented for carcinogens are at the 10-6 risk level. 
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must meet water quality standards as set forth in 173-201 (Hater Quality 

Standards for Haters of the State of Washington>. 

If the option of discharge to the sanitary sewer is chosen, it must be 

consistent with discharge limitations as defined by WAC 173-216 (State Haste 

Discharge Program> and must meet pre-treatment regulations (City of Tacoma 

Code, Chapter 12.08>, as revised for operation of the secondary sewage 

treatment plant. 

Any treatment system which results in contaminant air emissions shall be 

designed to address appropriate ambient air quality values as determined by 

Ecology's Draft New Source Review Guidelines for Toxic Air Contaminants, 

<September 1986, or as revised). In. addition, the Puget Sound Air Pollution 

Control Authority <PSAPCA> has made the determination that all new sources 

shall use Best Available Control T~chnology (BACT). Tbis also will be a 

requirement of the treatment system design. BACT may involve a different 

technology for different contaminants. 

The extraction and treatment system can be shut off when water quality 

within the plume, outside the compliance boundary (defined by WAC 173-304 as 

the edge of the filled area>, consistently meets or exceeds drinking water 

standards, or previously established and approved health-based criteria. In 

addition to meeting health-based criteria, potential impacts to public and 

private water supplies and to Leach Creek must be considered in the decision 

to shut off the system. Ecology and EPA will reevaluate the implemented 
-t, 

system every fiv'e years to assure that it is working properly and to propose 

any modifications that could facilitate the cleanup of the groundwater. 

38 



Source Control 

Source control measures consist of constructing a cap on the landfill to 

minimize infiltration and maximize run-off. Unlined areas of the landfill 

will be capped as soon as possible. WAC 173-304 defines the minimum 

requirements for a cap on a municipal landfill. A more stringent cap will ·be 

required unless further analysis of the cap. to be provided during remedial 

design. shows that a significant reduction in leachate volume or toxicity 

would not be achieved. 

Increased run-off due to the construction of the cap will be routed off 

the landfill to reduce infiltration. The slope of the cap and construction of 

drainage structures will -be consistent with WAC 173-304. The run-off collected 

from the landfill will be directed to the appropriate storm or sanitary 

sewers. consistent with- local storm drainage ordfnances or ,pre-:-tr~atment 

regulations. The storm drainage plan. prepared as part.of the remedial 

design, will determine and minimize any downstream increases in peak flow. 

The Minimum Functional Standards <MFS) (WAC 173-304) prohibit filling in 

unlined areas after November 1989. These ~tandards contain specific liner 

requirements which will apply to all municipal landfills by this date~ 

Compliance with Minimum Functional Standards is determined by TPCHD, in 

accordance with Ecology review. Insufficient information has been received by 

Ecology and TPCHD to evaluate compliance of the liner installation with 

Minimum Functio~al Standard requirements. If the liner is determined not to 

be in compliance, a variance will be required from TPCHD to operate the 

Central Area Pit. 
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In the interim, the City has identified several unlined areas which need 

to be filled to meet minimum slope requirements in WAC 173-304. Additional 

filling in these areas will be kept to the minimum required to meet 81e flnal 

grade requirements of the Minimum Functional Standards. The City plans to 

develop an unfilled area of the landfill (North Borrow Pit) for future waste 

disposal. Filling of this or other previously unused areas will require a 

liner consistent with WAC 173-304. 

Should a variance be needed and granted, the Central Area Pit will be 

brought up to final grade in accordance with the Operations and Closure Plan 

to minimize leachate production. Leachate head wells will be installed in the 

waste in the Central Area to assure that the leachate head requirements of WAC 

173-304 are being met. Ecology and EPA will identify and approve of the 

appropriate number of leachate head wells durjng the Remedial Design phase. 

MFS requires operating landfills to submit an operating plan by October 

1987. A schedule for closure of the landfill under WAC 173-304 is considered. 

part of the remedial action at this site. The schedule. developed ~s part of 

the required Operations and Closure Plan. will address various wast~ reduction 

measures and develop contingency plans if these measures do not produ-ce the 

expected results. The contingency plans will include specific dates for 

beginning the process to site another municipal solid waste disposal facility 

to serve the City of Tacoma. Waste reduction measures to be considered 

include, but are not limited to: 

,\\ 
'II 

o increased recycling including a program to exclude hazardous waste 

from the landfill 
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o incineration of the light fraction of shredded waste at the Tacoma 

City Light Cogeneration plant 

o pyrolysis of the heavy fraction of shredded waste at an on-site 

facility 

Several utilities pass through the site. The Operations and Closure Plan 

will provide for rerouting these utilities around the site or developing a 

testing and maintenance program that will ensure their long-term integrity 

without interfering with the selected remedy. 

The production of methane gas at the landfill is being addressed through 

the installation of a gas extraction system and is being monitored using a 

series of gas probes installed around the landfill. The gas collected by the 

extraction system is burned by the combusters. which meet PSAPCA • s BACT 

requirements. Any future expansion of this system will be required to comply 

with these requirements. Additional gas probes will be installed in the 

surrounding nei 9-h_borhoods to verify that the extraction system is preventing 

off-site gas migration. If significant concentrations of gas are found in the 

soils off-site, further gas extraction wells may have to be installed to 

collect and control these methane sources. 

Because landfill gas is warmer than the ambient air, condensate collects 

in the gas collection line. This condensate is currently allowed to drain 

back into the l an.~fi 11. Condensate from the fl are station is collected and 

discharged to the sanitary sewer. As part of the remedial design, the 
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quantity and quality of these condensates will be determined. If significant 

concentrations or volume of condensates are found, the condensate shall be 

collected and treated appropriately. Source monitoring of the gas burners and 

the treatment plant system will be required. 

Monitoring 

Ground water monitoring wells shall be i,nstalled in locations approprlate 

for obtaining the following information: 

o determine if the ground water extraction system is preventing the 

spread of the contaminant plume 

o determine the extent of plume migration to the east of the site 

o identify any potential impacts to Lea.ch Creek and the Fircrest wel 1 

system 

o ensure there is no dense phase plume migrating away from the site in 

the deepest zones of the aquifer. 

Ecology and EPA will review and approve of the number and location of the 

groundwater monitoring wells during the Remedial Design phase of the cleanup 

program. 

·I> 
'II 

Leach Creek will be monitored for both water quality and quantity. Other 

surface waters acting as receiving waters for either the groundwater 
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extraction system or the surface drainage system will be monitored for water 

quality. Effluent from the treatment system will also be monitored to assure 

that discharge limitations are not exceeded. The nature and extent of the 

monitoring program, including bioassays, will be developed during the Remedial 

Design phase of the cleanup program. 

At a minimum, the private wells in the path of the plume will continue to 

be monitored on a quarterly basis. Fircrest wells will be sampl~d monthly. 

Any well, public or private, which becomes contaminated due to the landfill 

will be replaced and water will be supplied from existing City of Tacoma water 

sup~1y systems. If EPA and Ecology make a determination that any well is in 

danger of exceeding an MCL, or a contaminant level based on an EPA risk 

assessment, connection to Tacoma's municipal water supply will be required. 

Aesthetic quality will also be a consideration in making this determination. 

Tacoma, in cooperation with the Town of Fircrest, and Pierce County, will 

pursue the establishment of an ordinance, or other suitable methodology, to 

restrict drilling of water supply wells in an area from Tyler Street to Leach 

Creek; and from Center Street to approximately South 56th Street. 

B. Statutory Determinations 

The selected remedy meets all statutory requirements for the overall 

protection of human health and the environment. The groundwater extraction 

system wi 11 remov.~ contaminated groundwater mi grating from the l andfi 11 and 

prevent contamination from spreading in the aquifer. The movement of 

contamination to nearby Leach Creek should be prevented by groundwater 
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pumping. Treatment of the extracted water will be designed to reduce the 

toxicity, mobility and volume of contaminants and prevent them from returning 

to the groundwater or surface water environment .. Nearby residents affected by 

contaminated groundwater, or by low water volume or flow as a result of the 

operation of the extraction-treatment system, will be connected to Tacoma's 

municipal water system. 

The selected remedy must also meet all Applicable or Relevant and 

Appropriate Requirements (ARARs) and should address those items listed in the 

To Be Considered category. These are listed and their application is briefly 

described in Attachment A. 

The laws and regulations of concern include but are not limited·to the 

following: 

1. Resource Conservation and Recovery Act <R~RA; 42 USC 6901), RCRA 

regulations (40 CFR 261 to 280), Washington State Dangerous Waste 

Regulations (WAC 173-303 and 70.105 RCW), and Washington State 

Minimal Functional Standards for Solid Haste Handling (WAC 173-304 

and 70.95 RCW). 

Groundwater protection requirements of RCRA and Washington 

State Dangerous Waste Regulations will be attained by 

installation of the landfill cap to minimize leachate 

production. and operation of the groundwater extraction wells 
·\', 
'\I 

to remove contaminated groundwater. The selected remedy 

prevents further spread of groundwater contamination and 
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constitutes a Corrective Action Program as specified in 40 CFR 

264.100 and WAC 173-303-645(11>~ Closure of the Tacoma 

Landfill to State Minimum Functional Standards will be 

evaluated to ensure consistency with RCRA landfill closure 

standards. 

2. Safe Drinking Water Act (42 USC 300), and Primary Drinking Hater 

Standards (40 CFR 141). 

Groundwater will meet maximum contamination levels {MCLs> and 

appropriate health-based standards as the contaminated plume is 

removed and leachate generation is minimized. The selected 

remedy will prevent exposing the public to contaminated 

drinking water by.monitoring residential wells for· MCLs and· 

connecting the house to Tacoma's municipal water supply wh~n 

conditions require it. Any affected public water supplies also 

will be connected to city water. Therefore, by monitoring, 

providing an alternate drinking water supply, 4nd restricting 

groundwater use {until the aquifer no longer exceeds these 

levels> in the area, the selected remedy will meet the 

requirements of these regulations. 
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3. Clean Air Act (72 USC 7401). 

If an airstripping system is used, concentrations of 

contaminants in the air stripper off-gases will be required to 

meet the requirements of the Clean Air Act. The flares for the 

methane gas extraction system must also meet the requirements 

of the Clean Air Act. 

4. Clean Hater Act (33 USC 1251), Nitional Pollution Discharge 

Elimination System (NPDES; 40 CFR 122), NPOES Permit Program (WAC 

173-220), and Water Pollution Control Act CRCW 90-48). 

The selected remedy treats the extracted water to meet MCLs, 

health-based standards, or Water Qualtty Criteria prior to 

discharge. Therefore, there will be no adverse impact on 

surface waters reiulting from discharge of treated groundwater, 

and the requirements of these regulations will be attained. 

The landfill cap will re9uce leachate generation and therefore 

reduce the impact on groundwater. Storm drainage will be 

collected and discharged either to existing storm sewers or to 

surface waters. Contaminated storm water runoff w1ll meet 

pre-treatment regulations and will be discharged to the 

sanitary sewer. Groundwater extraction and treatment will 

fyrther reduce the contaminant plume. Other substant4ve 
'II 

aspects of the NPDES Permit System will be met during the 

design phase, although no permit is actually required. 
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Although on-site remedial work does ·not require a permit, the 

substantive requirements of any applicable permit wilJ be met. 

Federal, state, or local permits which are required for 

off-site activities will be obtained. 

s. Rules and Regulations of the State Board of Health Regarding Public 

Hater Systems <HAC 248-54>~ 

6. 

The selected remedy provides standards for connection to an 

alternative drinking water supply for all residents who require 

these supplies in conformance with these regulations. 

Protection of Hi~hdraw~l Facilities Associated with Groundwater 

Rights (HAC 173-150). 

Tnis regulation protects water rights both in terms of water 

quality and quantity. Groundwater quality will reach levels 

less than MCls; therefore the selected remedy complies with 

that portion of the regulation. The other portion of the 

regulation requires that surrounding wells not be deprived of 

their water supply due to other groundwater removal actions. 

Alternative water supplies will be made available to all 

r.t~si den.ts affected by groundwater remova 1 •actions to meet the 

requirements of this regulation. 
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7. Minimum Functional Standards for Landfills (WAC 173-314 and 70.95 

RCH}. 

The technology to be applied to remediate the landfill at a 

minimum will meet the Washington state standards for ongoing 

landfill operations, closure, capping, leachate containment, 

and methane control. 

8. Hazardous Waste Cleanup Act (70.1058, RCH>. 

The selected remedy will be the cleanup standards established 

by this act. 

The selected rem_edy mee~s the SARA preference for permanent -solutions to 

the maximum extent practicable. Treatment technologies are used as a 

principal element of the remedy and they will effectively reduce the toxicity, 

mobility, and volume of the contaminants permanently. Connection of 
, .. 

residents, as required, to the Tacoma municipal water water supply is also 

considered a long-term solution. 

The selected remedy meets all objectives of remedial action in that it 

provides a safe water supply and therefore protects public health, provides a 

permanent solution with moderately frequent maintenance, protects the 

environment to the maximum extent practicable, and reduces toxicity, mobi llty, 
,\\ 
'II 

or volume as a principle element of treatment. The selected remedy meets th~ 

requirement of cost-effectiveness. 
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VII. ENFORCEMENT 

On June 27, 1986, Tacoma assumed responsibility for conducting the RI/FS · 

under a Response Order on Consent issued by Ecology. The remedial action is 

anticipated to be accomplished voluntarily by the responsible parties. EPA 

and Ecology intend to start a negotiation period after the signing of the 

Record of Decision and will ensure that the remedial action proceeds. 

Finally, EPA and Ecology are still considering the possibility of fdentifying 

addtttonal parties who may be potentially responsible for conditions· at the 

site. Other than the June 27. 1986 Consent Order, there has never been any 

enforcement action taken by the regulatory agencies (i.e., EPA or Ecology) 

regarding the Tacoma Landfill site. If the responsible parties decline to 

implement the selected remedy as described in the Record of Decision, however, 

EPA and Ecology wtll seek appropriate enforcement action. 

,I\ 
'II 
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VIII COMMUNITY RELATIONS 

Community relations activities.conducted at the Tacoma Landfill site to 

date include the following: 

o In 1983. the Tacoma 1 andfi 11 was included as part of the South 

Tacoma Channel site on the National Priorities List under 

Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 <CERCLA). 

o In May 1985, Ecology and Black & Veatch began Remedial Investigation 

<RI> Phase I. 

o In Dece~ber 1985, Ecology and Black & Veatch began implementing t~e 

RI Project Work Plan and Sampling Plan Phase I. 

o In 1985, a community relations plan was developed by Black & Veatch 

and Hall and Associates for Ecology. 

o From May 1985 to the present, the City of Tacoma maintained 

correspondence with interested local residents and well owners by 

providing notification of quarterly sampling and outlining 

analytical results. 

o In May 1986, the City of Tacoma issued a fact sheet discussing 

management of methane gas at the landfill. 

so 



o On May 13. 1986. U.S. EPA. in cooperation with the City of Tacoma 

and Ecology. conducted a public meeting to discuss well water 

quality of private wells surrounding the landfill. 

o In July 1986. the City of Tacoma issued a press release and letter 

to residents discussing background and scope of the RI. 

o In July 1986. the City of Tacoma and Ecology signed a consent 

agreement establishing guidelines for the RI/FS. 

o In August 1986. the City of Tacoma began sampling 13 private wells 

located near the landfill. 

o In February 1987. the Phase I Sampling Plan. Phase II Sampling Plan 

and. Phase I RI Report were completed and made availabl~ to the 

public through Tacoma C~ty and County libraries.-

0 On April 16, 1987, Ecology, in cooperation .with the City of Tacoma 

and EPA , conducted a public meeting and provided a fact sheet 

discussing progress of the RI/FS. 

o In January, 1988 a public notice was published in the Tacoma News 

Tribune announcing the availability of the RI and FS Reports and a 

public meeting to be held February 11. 1988. 
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o On February 11,1988, Ecology, in cooperation with EPA and the City 

. of Tacoma, conducted a public meeting to discuss alternatives for 

cleaning up the groundwater and controlling methane gas at the 

landfill, including the agencies• preferred plan. 

o From February 4 through March 4, 1988, public comments on the RI/FS 

were accepted and documented. 

o In February and March 1988 the the Responsiveness Summary and Record 

of Decision ~ere written. 
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APPENDIX A 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

A. FEDERAL LAWS AND REGULATIONS 

o Resource Conservation and Recovery Act CRCRA> (42 USC 6901), 

Subtitle C: 

Protection of groundwater (40 CFR 264, Subpart F) Closure and 

post-closure of landfills (40 CFR 264, Subpart G> [Note: These 

are administered by Ecology under Dangerous Haste Regulations, 

WAC 173-303] 

o Safe Drinking Hater Act (SHOW) (42 USC 300): 

Drinking Hater Standards (40 CFR 141). Enforceable Maximum 

Contaminant Levels CMCls), Which are relevant and appropriate 

at this site. [NOTE: This is administered by the Department of 

Social and Health Services under WAC 248-54-175 for public 

water supplies] 

o Clean Hater Act <CWA) (33 USC 1251): ,,, 
'II 

National Pollutant Discharge Elimination System <NPDES> (40 CFR 



122) (Note: NPOES program is administered by Ecology under WAC 

173-220] 

Water Quality Criteria <EPA440/5-86-001). 

o Clean Air Act (CAA) (72 USC 7401): 

National Emission Standards for Hazardous Air Pollutants 

(NESHAPS) (Note: NESHAPS Program is administered by Ecology 

and Puget Sound Air Pollution Control Agency under WAC 173-4031. 

o OSHA 29 CFR 1910: 

governs worker safety-at hazardous waste sites. 

.... 
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B. WASHINGTON SfATE LAWS.AND REGULATIONS 

o Dangerous Haste Regulations. WAC 173-303: established standards for 

handling and disposal of hazardous waste. 

o Minimum Functional Standards for Solid Haste Handling, 70.95 RCW and 

WAC 173-304: requirements for operation and closure of solid waste 

disposal facilities. 

o Hazardous Haste Cleanup·, Chapter 70.105B RCH: standards for the 

cleanup of hazardous waste sites. 

o Water Quality Standards for Waters of the State of Washington, WAC 

173-201: Standards for discharge to Flett Creek. or Leach Creek, or 

· surface waters of the state. 

o Submission of Plans and Reports for Construction of Wastewater 

Facilities, WAC 173-240: standards for the design. operation and 

maintenance of waste water treatment systems. 

o National Pollutant Discharge Elimination System Permit Program, WAC 

173-220: Discharge limitations if treated water is discharged into 

surface waters. 

o Underground Injection Control Program, WAC 173-218: discharge 
.l\ 
'II 

standards for reinjection of treated water into the ground. 



o State Haste Discharge Permit Program, HAC 173-216: Standards for 

the discharge to the sanitary sewer or groundwater (except ,by 

injection>. 

o Washington Clear Air Act. RCW 70.94: applicable for discharging 

pollutants into the atmosphere from a new source. 

, o General Regulations for Air Pollution Sources. HAC 173-400. 

o Implementation of Regulations for Air Contaminant Sources, WAC 

173-403. 

o Emission Standards and Controls for Sources Emitting Volatile 

Organic Compounds. WAC 173-490·. 

o Instream Resources Protection Program - Chambers-Clover Creeks 

Basin, WAC 173-512: governs minimum water flow and levels 

( 

( 

C 

requirements. ( 

o Protection Associated with Groundwater Rights. WAC 173-150-100: 

applicable to activities that would degrade water quality. 

o Minimum Standards for Construction and Maintenance of Water Wells, 

WAC 173-160: governs design of extraction and monitoring wells. 

o Water Well Construction Act, RCW 18.104: provides for the 

regulation of water well construction. 



o Water Pollution Control Act, RCW 90.48: standards for the 

protection of surface water and groundwater. 

o Management of Waters of the State, RCH 90.54.020: provides for the 

protection of state water quality. 



TO BE CONSIDERED 

o Ecology New Source Review Guidelines for Toxic Air Contaminants in 

the State of Washington, September 1986. 

0 

0 

0 

EPA Policy Statement - Groundwater Protection Strategy. 

Washington Department of Ecology Final Cleanup Policy: <Technical 

memorandum dated July 10, 1984) used for guidance ·in establishing 

cleanup levels. 

State Water Code, RCW 90.03 and Water Rights, RCW 90.14: estab

lishes water rights permits necessary for water withdrawals, 

including groundwater extraction. 

o State Environmental Policy Act <SEPA>, WAC 197-11: covers all 

actions which may have significant environmental impact. 

o State Protection of Upper Aquifer Zones, WAC 173-154: restricts 

activities that would impair senior groundwater rights, including 

water level lowering and water quality degradation. 

o Protection of Withdrawal Facilities Associated with Groundwater 

Rights, WAC 173-150: restricts activities that would impair senior 

grouf\pwater rights, including water levels lowering and water 

quality degradation. 
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o City of Tacoma Code. ·chapter 12.08: pre-treatment regulations which 

govern discharge to the sanitary sewer. 

o Pierce County Storm Drainage Ordinance 86-60: provides guidelines· 

for the report criteria, analysis and design of public and private 

storm drainage systems. 



APPENDIX B 

RESPONSIVENESS· SUMMARY 

.This community relations responsiveness summary is divided into the 
. 

following sections: 

Section 1 .0 

Section 2.0 

Section 3.0 

Overview. This section reviews the U.S. Environmental 

Protection Agency s (EPA> preferred alternative for corrective 

action, and likely public reaction to this alternative . 

. 
Background on Community Involvement and Concerns. This section 

provides a brief history of community interest and concerns 

raised during remedial planning activities at the Tacoma 

Landf i 11 site. 

Summary of Major Comments Received During the Public Comment 

Period and Agency Responses to the Comments. Both written and 

oral comments are categorized by relevant topics. EPA's 

responses to these major comments are also provided. 



Section 4.0 Remaining Concerns. This section describes remaining community 

concerns that EPA and Ecology should-~onsider in cond~cting the 

remedial design and remedial action at the Tacoma Landfill site. 

Community relations activities conducted during remedial response 

activities at the Tacoma Landfill site are listed in Attachment A to this 

summary. 
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1.0 OVERVIEW 

The City of Tacoma, under a Response Order on Consent issued by the 

Washington State Department of Ecology, completed a Remedial 

Investigation/Feasibi 1 ity Study <RI/FS) for the Tacoma Landfi 11 site, located. 

so~th of Tacoma, Washington. From 1960 through the 1980s, the landfill has 

received refuse and garbage from the city's collection service. Hazardous 

materials were part of the refuse. Contaminants were discovered in nearby 

drinking water wells at levels high enough to cause public health concerns. 

The cleanup alternative recommended by Ecology to EPA, was to intercept the 

advance of contaminants by extracting the contaminated water, treating it, and 

discharging the cleaned water. This alternative is described in more detail 

in the Fea~ibility Study <Chapter 4; Black & Veatch 1987) and in the Selected 

Remedial Alternative section of the Record of Decision <Section VI>. 

In this summary, concerns of the local community about problems at the 

site, the recommended cleanup alternative, and the study process itself are 

described. Public comment also indicates that residents hope the cleanup will 

be as quick and thorough as possible, and not raise additional problems 

through its implementation. Only one potentially responsible party, the City 

of Tacoma, has been identified to date although an investigation to identify 

others has been initiated. The identified responsible parties will share 

cleanup costs. Residents are concerned about the funding to perform the 
·\'1 
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cleanup and any adverse impact upon refuse collection rates. 
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2.0 BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS 

Community interest in the Tacoma Landfill began as early as 1968 when 

local residents complained of poor water quality in their private wells. This 

condition continued throughout the 1970s. The residents are currently 

concerned about leachate from the landfill contaminating their private wells, 

and methane gas entering their homes. 

Early in the Remedial Investigation/Feasibility Study CRI/FS> process 

(1985), Hall and Associates interviewed local residents and government 

officials and compiled a list of community concerns regarding the landfill. 

The following is a compilation of community concerns in 1985·: 

0 

0 

0 

Lack. of interest ·and unwi_llingness to prov.1de water testing by the 

public health agency. 

Lack of candor by government officials, particularly relating to 

contamination of wells in University Place during the late 1970s. 

Quality of drinking water. 

o Health of small children in the neighborhood and recent miscarriages. 

o Cost of.\;replacing private wells and connecting residences to the 

city's water system. 
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0 Inconvenience associated with using bottled water 

o Need to be kept informed of landfill related activities. 

The City of Tacoma and Ecology developed a community relations plan in an 

effort to keep the public informed of RI/FS activities. The City of Tacoma 

has addressed public concerns by holding meetings with residents to discuss 

RI/FS activities and public health concerns. Attachment A summarizes the 

community relations activities conducted at the South Tacoma Landfill. The 

fo 11 owing is a record of tnose activities: 

1) In 1968, the City of Tacoma Department of Public Horks began 

receiving complaints of contamination of the Home Builder's Association well, 

located at South 40th and Orchard Streets. 

Actions: The City of Tacoma conducted a chemical analysis of the we11 

water. Results revealed the water contained a high iron content, was 

di"scolored, and had a slight odor. The city installed a leachate 

collection system comprised of a gravel drain and dike. The dike 

diverted leachate flow to the drain that discharged to a perforated 

manhole connected to the city sewer system. An additional cover placed 

over the fill promoted surface water drainage, inhibited infiltration of 

water, and reduced leachate production. The Home Builder•s Association 

was eventually connected to the city's water system. 

2) In the late 1970s, wells owned by the University Place Water Company 

located west of the landfill, were found to contain elevated levels of iron 

and manganese. Residents complained of unappealing water taste, color, and 

odor. 



Actions: An 1nvest1gation conducted by Ecology 1n·d1cated :that well 

water contamination could have resulted from surface water or groundwater 

from the landfill, or from water migration through material containing 

htgh lev~ls of iron and manganese.· Residents served by these wells were 

eventua t 1 y connected to the d ty' s water system and these . we 11 s have not 
. . 

yet been abandoned tn accordance w1th State requirements. 

3> In 1985, prtor to the RI, groundwater samples wer:e col lec't"ed from 

wells near the landf111 and analyzed for U.S. EPA pr1or1ty pollutant volatile 

organic compounds. Four private wells located in the vicinity of the landfill 

were found to contain priority pollutant volatile organic compounds. 

Actions: In June 1985, vinyl chloride was detected ·1n the 

6f(6 well and they we~e connected to the city's water. system. 

Vinyl ch 1 ori de wa~ detected 1 n the (t>f(6 ' s we 11 and they were . ----
connected to the city's water system in June 1986. Although vinyl 

chloride was not detected in the remaining two wells <:those of the 

(t>)(6) r and 6)(6) residences>; the city suppl fed these ------
residenc·es with bottled water for drinking. The {6f(6 ------- and 

6)16) residences were· later connected to the city's water system in · 

Octobe·r a'n°d Decembe·r ·1986. respectively·. in ·1987. the 6)16) a~d 6)16) 

residences were connected to the city• s ·water system beca·use vinyl 

chloride contaminated .their wells . 

• • • ·11'1 
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CITY ClERI( CONTRACT /.~cr:;11ENJ NO. ~o 

4) Early in 1986, local citizens were becoming concerned about the. 

quality of water from their private wells. 

Actions: Ecology, in cooperation with the City of Tacoma and EPA, 

conducted a public meeting on May 13, 1986to discuss affects of 

potential leachate migration to private wells. The meeting was open 

exclusively to private well owners. Twenty citizens and ten city, state, 

and federal representatives attended. At this time, Black & Veatch was 

still acting as a consultant for Ecology. A description and history of 

the site was outlined, the affects of methane gas migration were 

discussed, and an agenda and fact sheet were distributed. 

S> In May 1986, local residents voiced concern about lateral methane 

gas migration at the Ctty of Tacoma municipa.1 landfill. 

Actions: The city hired a consultant <Mandeville Associates) to 

investigate gas production and the extent of off-site -igration prior to 

the release incident. The city conducted field surveys using portable 

explosimeters and found methane gas had migrated beyond the landfill 

boundaries. As a result of these findings, a gas extraction system 

comprised of 128 gas extraction wells with gas probes at 66 locations was 

installed. Initial efforts focused on controlling gas in businesses 

located southwest of the site. A flare station with permanent flares was 

installed i~1 November 1986. The city implemented a gas monitoring 

program for structures surrounding the landfill. Both ambient and point 

sources were measured. 



6) As early as 1983, local residents were voicing concerns about 

potential groundwater contamination from leachate migrating from the landfill. 

Actions: In June 1986, the City of Tacoma, under the direction of· 

Ecology. assumed responsibility for conducting an RI/FS. Quarterly 

groundwater monitoring activities were established to identify hazardous 

contaminant~. The city continued contact with specific residents by 

notifying them of sampling dates and reporting analytical results. 

Public involvement in landfill fssues·ls maintained by Ecology conducting 

public meetingi and providing fact sheets on recent landfill activities 

and studies. 

7> As the RI progressed in 1987, local citizens continued to voice 

concerns and questions. 

Actions: Ecology. in cooperation with the City of Tacoma and EPA, 

conducted a public meeting on April 16, 1987 to discuss the progress of 

the RI/FS. Groundwater well monitorlng procedures and analytic results 

were addressed. At that time. three to four residences had been 

connected to the city's water supply.· Methane gas migr~t1on and 

monitoring were discussed. Dr. Branchflower. a consultant to the City of 

Tacoma, discussed risk assessment at the landfill site. Black & Veatch, 

acting as consultants to the city, provided graphical representation of 

well locations and migration pathways. An agenda and fact sheet were 

distributed.;~ 
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CITY CLERK CONTfUiCT /J\CR[:::.MENT NO. ~o 

8) After the RI/FS was made public in February 1988, citizens had 

concerns and unanswered questions. 

Actions: On February 11, 1988, Ecology, in cooperation with EPA 

and the City of Tacoma, conducted a public meeting to discuss 

remedial alternatives for cleaning up leachate and methane gas at 

the landfill. Questions relating to the RI/FS were answered and 

public comments were recorded. 

:li 
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3.0 SUMMARY 0~ MAJOR COMMENTS RECEIVED DURING THE PUBLIC 

COMMENT PERIOD AND AGENCY RESPONSF.S TO THE COMMENTS 

The public comment period was open from February 4 through March 4, 

1988. Ecology held a public meeting in Tacoma on February 11, 1988 to explain 

the study and the remedial alternatives. Formal comments received at that 

meeting concerned providing an alternate water supply, coordinating planning, 

evaluating alternative design options, and implementing new landfill 

operations including recycling and ash disposal.· The last comment is 

considered beyond the scope of the FS. 

Comments from members of the public, primarily Tacoma area residents, 

regarding the FS report are .summarized below. Questions were addressed to 

U.S. EPA, Ecology, the Tacoma-Pierce County Health Department CTPCHD>, and 

City-of Tacoma representatives aruJ their consultants. 

FORMAL COMMENTS 

Four participants from the public presented formal comments during the 

public hearing. Those comments are summarized below. 

1) Provision of an alternative water supply for residents whose wells 

have been contaminated regardless of the chosen alternative was a concern of 

one participant.~ 
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cn.v CLERK CONTRA.GT/AG?EEM[NT No~Q 

Response: The preferred alternative includes provision of an 

alternate, unthreatened water supply <municipal water) to any resident 

whose water supply is adversely impacted as further describes in the ROD 

by contamination emanating from the landfill. 

2) One comment addressed the need to incorporate long-term planning in 

future studies. The speaker noted that seven years ago, many of today's 

problems connected with the landfill were not known and not planned for. 

Another comment addressed the need for more coordination in the planning 

process between the consultants and agencies connected with landfill studies. 

Response: Long term planning of the landfill operation is conducted at 

the local level with assistance and review by the state. Selection of 

the pref erred a·l tern a ti ve. under _CERCLA/SA~ . inc 1 uded -~na l ys i .s of 

long-term needs. Long-term planning is part of the studies. Ecology and 

EPA agree that more coordination is needed and have incorporated this 

into ongoing community relation activities. 

3) Several design options were offered by one participant who felt that 

they should have been considered during the evaluation of remedial 

alternatives. These options are as follows: 

o An aeratiq,n facility to remove volatile material from the groundwater. 
• 'II 

o A system of wells completely encircling the landfill to intercept and 

retrieve contaminated groundwater. 



o Incorporation of removable pumps and sequencing pumping to optimize 

groundwater retrieval. 

o Discharge of treated groundwater to the Simpson pulp mill or other use 

of treated groundwater as a water supply. 

o Use of extracted methane to produce electricity. 

Response: Ecology and EPA will take note of these suggestions and 

they will be evaluated during the Remedial Design phase as 

appropriate. 

4) A comment was received concerning the potential threat to public 

health caused by heat gene_r.ation from _spontaneous combustion of materials in 

the proposed sealed landfill. Such conditions might lead to an explosion that 

would endanger nearby apartments and their inhabitants, and taxpayers would be 

obligated to pay for the damage. 

Response: The landfill will be continuously monitored so that 

spontaneous combustion problems should not occur. Should a problem 

occur. the landfill has a contingency plan and an emergency response plan 

in place·. 
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S> Several comments were received concerning the feasibility of a 

recycling program and landfill operations. 

Response: The subject of the public meeting was cleanup of the 

landfill, not implementation of a recycling program or operation of the 

landfill. However, landfill operations have been addressed in the 

selected remedy. Tacoma will be required to submit an Operations and 

Closure Plan pursuant to State Minimum Functional St~ndards for Landfills 

(WAC 173-304) which wi 11 address waste reduction measures. These 

measures include: increased recycling i~cluding a program to exclude 

hazardous waste from the landfill; incineration of the light fraction of 

shredded waste at the Tacoma City Light Cogeneration plant and; pyrolysis 

of the heavy fraction of shredded waste at an on-site facility. 

QUESTIONS AND COMMENTS 

Questions from the audience as a whole, and responses from the 

appropriate government representative. are summarized below. 

1) The efficacy of the cap was questioned because of the potential for 

prolonging methane gas production. The source of material for the cap was 

questioned. The discharge point for pumped water and the applicable discharge 

standard was requested. Some participants were concerned that hazardous 

ma teri a 1 wou 1 d i;,ema in in the l andfi 11 . The adequacy of the design because of 
'II 

changing site hydraulic conditions (e.g., drought) and nearby pumping was 

questioned. 



Response: State regulations require landfills to be capped to limit 

leachate migration, and address any subsequent increase in methane gas 

migration. An appropriate material will be evaluated for technical merit 

and feasibility and utilized for a cap. Water discharged into the sewer, 

should that treatment option be selected, will be treated before in 

enters the sewer to a level consistent with pre-treatment requirements. 

Water discharged to surface water will be treated to drinking water 

standards, or Water Quality Criteria ~for fresh water>, whichever is more 

stringent. For those contaminants for which no dririkfng water standard 

or Water Quality Criteria exist, a methodology has been established in 

the Record of Decision <ROD> for the Tacoma landfill to establish the 

appropriate treatment levels. These levels will be reviewed and approved 

by EPA and Ecology. The exact point of discharge (sewer or stream) will 

be evaluated during the Remedial Design phaie-and has not yet been 

determined. A technology to treat the hazardous material remaining in 

the landfill has not been developed, although removal has been considered 

but ruled out because of the large volume. The preferred alternative is 

be-lieved to be-the most cost and technically effecti-ve means of dealing 

with the problem. 

Changing hydraulic conditions may impact the configuration of the 

contaminant plume. However, sufficient monitoring will be done to 

evaluate such a change. The City of Tacoma will be required to contain 

the plume regardless of its location. 
( . 



2) A number of questions concerned disposal and classification of ash 

from the proposed incinerator. If ash is classified as non-hazardous. it may 

be placed in the landfill. 

Response: No hazardous waste will go into the landfill. Disposal of 

ash in the landfill would be contrary to the goal of maintaining the 

landfill for as long as possible because ash would take up space and 

reduce the expected operating. life of the landfill. The state is 
. 

developing an ash regulation to determine if an ash should be classified 

as hazardous or non-hazardous and is also determining the appropriate 

requirements for disposal and monitoring. 

3) Several questions and comments were made concerning operation of the 

Refus·e Derived Fuel Plant <RDF> and the i11cinerator.· 

Response: The purpose of the public meeting was cleanup of the 

landfill. Hhile questions and comments concerning the RDF plant are not 

relevant to the meeting agenda, they are duly noted as a point of public 

interest and concern and passed on to the appropriate agencies. 

4) Methane production within the landfill was questioned by a number of 

participants. Reuse of the southwestern area of the landfill was questioned 

because it ma~aggravate the methane problem. Provisions for the continued 
~ . 

methane gas migration to depth should be made. 
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Response: It is believed that the gas extraction system will suffi

ciently control methane release throughout the landfill. Seventy-four 

new wells to contain deep methane will be installed by mid April. The 

Selected Remedy has required the placement of off-site probes (shallow 

and deep> to monitor the effectiveness of the system. There will be 

adequate monitoring at the probes and in the neighborhood to ensure the 

system is working appropriately. 

S> Public health, monitoring procedures. and health standards were 

addressed by several members of the audience. The need for expediency in the 

cleanup was noted because of unhealthy conditions in the area. The confidence 

associated with no adverse health effects from the methane ga~ and water 

pollution was ques~ioned. Development of apartments and houses for local 

residents if methane was known .to be a problem was ~lso questioned. Onerous. 

odors have been noted ·in the morning near the landfill. The availability of 

data from monitoring programs and the extent of the methane monitoring program 

was questioned. One participant asked where her well wat~i could analyzed for 

chemicals. Another asked if any microbiological analysis was· performed. 

Response: )n response to these concerns, the TPCHD responded in the 

meeting with these perspectives: 

Construction standards for recently completed apartments and regular 

monitoring increase the confidence that there will be no adverse 

health effects. Concentration of gas measured in houses has not 

approached explosive levels anywhere. The odors come from 
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by~products of the rotting garbage, not necessarily from methane 

gas. No adverse· hea 1th effects are caused by these by-products. 
' 

The health department monitors the incidence of disease, and data do 

not indicate that landfill gas is making people sick. All houses 

around the landfill have been monitored in the past. Occupants of 

the houses are given the instrument readings if they wish at least 

once a year. The health department analyzes for all hazardous 

organic compounds in wells downgradient of the ~andfill once a 

year. Private laboratories can provide the same analyses. Only 

total ~oliforms are analyzed for during microbiological monitoring. 

Ecology and EPA perspectives: 

The agencies recognize the need for expediency in implementing the 

c.l eanup. However. the major exposure pathway is vi a gr_oundwater 

which is spreading contamination very slowly. With the addition of 

the cap, and the completion of the gas extraction system, odor 

problems should be substantially reduced. EPA and Ecology recognize 

the need for further community education regarding the methane gas 

collection system and monitoring program. 

6) Provision of an alternate water supply for residents whose wells are 

contaminated or become dry because of the groundwater extraction was a concern 

of two people. One person questioned why discharged water was not being made 

available to ar~ .. a residents. 
'II 

Response: The preferred alternative contains provisions for an 

unthreatened water supply <e.g., municipal water) for all residents whose 



wells are .contaminated. Stmilar arrangements will be provided for any 

resident whose water volume is affected by the operation of a groundwater 

extraction system. 

7) The cost of cleanup and tha source of funding were addressed by a 

number of people. Increases in refuse collection fees were also a concern. 

Response: The estimated cost of the preferred alternative is 24 

million dollars. It is expected the customers of the refuse utility may 

qe paying for this expense. Refuse collection fees may be increased by 

the C\ty of Tacoma 8-16 percent to provide sufficient funds, or funding 

may be available to offset costs to the City. There is a toxics control 

account available through·Ecology•s Solid and Hazardous Waste Program. 

8) Confidence placed on findings of the RI/FS and ·the need for contingency 

plans were questioned. The comprehensiveness of the studies was also 

questioned. If the preferred alternative fails, will action be taken? 

-
Response: The studies were performed with oversight by Ecology and.EPA 

following guidelines provided by EPA <CERCLA>. Although 100 percent 

assurance is probably impossible to attain, the consensus of opinion is 

that problems at the site have been identified sufficiently that a 

remedial action (preferred alternative> _can be identified. Further work 

needed for gesign will be completed during the Remedial Design phase. 

Intensive groundwater monitoring and placement of additional wells and 

gas probes will provide the necessary information to monitor the 
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effectiveness of the selected remedy. Connection to city water (should a 

problem immediately occur) is part of the selected remedy. The 

Tacoma-Pierce County Health Department has an action plan for responding 

to elevated methane gas levels <which includes evacuation, if necessary>. 

9> Several questions concerning the site conditions relative to geology 

and hydrology were asked. These questio~s concerned permeability, thickness, 

and depth of geologic units underlying the_ site. 

Response: The requested information was provided at the meeting and is 

contained in the transcript of the public meeting . 

. 10) There was a ques_tion on why sampling for inorganic constituents in· 

the groundwater was not performed. The effect of seasonal variations upon 

sampling results was also questioned. The speaker noted that a previous study 

had revealed a very_dramatic seasonal change during low flow periods. 

Response: Sampling for inorganic constituents (e.g., metals) has been 

conducted. Monitoring wells near the landfill are monitored quarterly, 

allowing for observation of seasonal variations in groundwater 

chemistry. The data collected to date do not indicate such a seasonal 

variation. Low flow periods are normally associated with surface water 

conditions~ The Remedial Investigation was not designed to evaluate 
'II 

conditions and seasonal variation in Leach Creek. 



11 > Written comments concerning a variety of subjects were received at 

the public meeting from one fodi vidua 1. The comments concerned alternative 

design options, the operation of the groundwater extraction and treatment 

system, use of discharged water as a water supply, public health, and 

recycling of materials in refuse. 

Response: The majority of these comments have been addressed in 

previous responses since they were presented orally at the meeting. 

Those comments concerning recycling of materials ordinarily disposed of 

at the landfill are not within the scope of the RI/FS, and therefore are 

not relevant to the final cleanup of the landfill. 

· 12) Written comment was submitted during the'designated commeAt period 

by the National Oceanic and Atmospheric Administration <NOAA). The comments 

focused on concern that the freshwater environment of Leach Creek could be 

impacted, and should be evaluated by bioassay ~nd benthos sampling. 

Response: Since there are existing· water rights for domestic use of 

Leach Creek, the selected remedy has set standards to minimize 

degradation. Ecological effects via contamination of Leach Creek and its 

downstream tidal wetlands is a recognized concern by both Ecology and 

EPA. Sampling of indicator benthos from the intertidal area would be 

worthwhile~ and bioassays of Leach Creek samples would also be advisable 

at key intervals prior to and after cleanup efforts. It is further 
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described in the selected remedy that the applicable EPA ambient Water 

Quality Criteria (WQC> for either protection of human health, or aquatic 

life, will be used, whichever is lower. 

Evaluation of conditions, sediment contamination, seasonal variation in 

Leach Creek, etc., was not the original intent of the Remedial 

Investigation. 



4. REMAINING CONCERNS 

The following issues have been discussed but have not yet been resolved: 

0 What will be the point of discharge for extracted groundwater? 

o What process will be used to bring extracted groundwater into 

compliance with discharge standards or requirements? 

o Will alternative uses of treated water be identified? 

Response: The point of discharge will be decided during the Remedial 

Design phase of the cleanup process. If the point of discharge is the 

city sanitary sewer, the tr-ated water must meet the city of .Tacoma's 

pre-treatment standards .. If discharge is to surface water, the Record of 

Decision identifies appropriate treatment levels for the identified 

contaminants of concern. and establishes a methodology for identifying 

treatment leveJs for the other volatile organic compounds and metals in 

the groundwater. 
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Attachment A 

Community relations activities conducted at the Tacoma Landfill site to 

date include the following: 

o In 1983, the Tacoma_landfill was included as part ·of the South 

Tacoma Channel site on the National Priorities List under 

Comprehensive Environmental Response, Compensation, and Liability 

Act of 1980 CCERCLA). 

o In May 1985, Ecology and Black & Veatch began Remedial Investigation 

(RD Phase I. 

o In December 1985, Ecology and Black & Veatch began implementing the 

RI Project Work Plan and Sampling Plan Phase I. 

0 In 1985, a community relations plan was developed by Black & Veatch 

and Hall and Associates for Ecology. 

o From May 1985 to the present. the City of Tafoma maintained 

correspondence with local residents and well owners by providing 

notification of quarterly sampling and outlining analytical results. 

o In May 1986, the City of Tacoma issued a fact sheet discussing 

management of methane gas at the landfill . 

. ., 
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o On May 13, 1986, U.S. EPA, in cooperation with the City of Tacoma 

and Ecology, conducted a public meeting to discuss well water 

quality of private wells surrounding the landfill. 



o In July 1986, the City of Tacoma issued a press rel~ase and letter 

to residents discussing background and scope of the RI. 

o In July 1986, the City of Tacoma and Ecology signed a consent 

agreement establishing guidelines for the RI/FS. 

o In August, 1986, the City of Tacoma began sampling 13 private wells 

located near the landfill. 

o In February 1987, the Phase I Sampling Pla~. Phase II Sampling Plan 

and Phase I RI Report were completed and made available to the 

public through Tacoma City and County libraries. 

o On_ April 16, 1987, Ecology, in cooperation with the City of Tacoma 

tnd EPA, conducted a public meeting and provided a fict ~heet 

discussing progress of the RI/FS. 

0 In January 1988 a public notice was published in the Tacoma News 

Tribune announcing the availabiliJy of the RI and FS Reports and a 

public meeting to be held February 11, 1988. 

o On February 11, 1988, Ecology, in cooperation with EPA and the City 

of Tacoma, conducted a public meeting to discuss alternatives for 

cleaning up the groundwater and controlling methane gas at the 

1andfi1't;, including the agencies' preferred plan. 
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o From February 4 through March 4, 1988, public comments on the RI/FS 

were accepted and documented. 

o In February and March 1988 the Responsiveness Summary and Record of 

Decision were written. 
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AR l • 1 000006 

AR l . l 000007 

AR I . l 000008 

AR I . l 000009 

AR 1.1 000010 

AR 1. I 000011 

ADilNISTRATIVE RECORD fOI! 

File 

BACXGROlN> 

1.1 General~fnrormatton 

1.1 General Information 

1.1 General Information 

1.1 General lnfor111atlon 

1.1 General lnforNtlon 

1. 1 General Jnformatlon 

1.1 General Information 

1.1 General lnforaatlon 

1.1 General Information 

1. I General Information 

1.1 General Information 

TAcc»IA 1.Na'lll 

Type/Description 

Cover letter re~dlng attached 
report to Citr of Tac0111 Department 
of Public 1,1or s on Test Operation 
lolell /20/2·1JD1 and cover letter 

. regarding attached reiort to City of 
Tacoma Oe~tment. of ubllc Morks on 
lnvesttga Ion Of Ground IJaler Geology 
Pollution And Potential Vicinity or 
Proposed Orchard Street Sanitary 
Landfill Site Extension. 

. . . 
6rounct.eter Contamination South 40th 
I Orchard Street Control and 
Prevention Report. 

lolater :wen report 
! 

Oepartllel\t of Ecology Inspection 
Report . . . 

Solid Mast.e ~cant Statistical 
and Cost Data, Refuse utility 

lk'aft EnvlroM1Cntal Jctact Statement 
· for Operation of the C ty of TacON's 
Solid Maste Disposal Site and 
Resource Recovery SystP. 

tlealo regardln? Envlronaiental Impact 
Statement Rev ew 

llellO regarding review of Draft 
£nvlromiental Impact.Statement 

Letter regarding £PA review of (raft 
Envlro0111Cn~al lapact State•ent 

Sanitary Landfill Site Engineering 
Repor t · 

Telephone report reyardlny well 
cont11111lnatlon fr0111 andfl 1 

Date I Pages Author/Organization Addressee/Organization Location of Oocunent 

OS/29/O ZS Byron I. Larsen · :: t~to 8.1. Larsen l Associates 
Oepartaent of Public 
l-lorks, City of TacOfflll 

12/69 12 Clti of Tacoaia, Department 
of IA>llc Marks, · 
Engineering 

10/2/70 22 tr. Richardson 
Richardson l,lell lk'llling 
Cofff>any, Inc. 

e/6ns 1 l,l)(E 

12mns ,1 Cltr of Tacoma Public 
1,1or s Depattllent 

1116n, 69 Refuse utility Division Department of Publlc 
Works 

1120n, Ualter·o. Jaspers, EPA Tobias A. Hegdahl, EPA 

et4n6 Tobias A. Hegdahl , EPA Malt Jasp!ra, EPA 

8/9/76 2 Ualter O. Jaspers, EPA Ronald M. Button, 
Oepartment. of Public 
Marks 

.9/14n6 " Cit' of TacOA18, Public ~ 
Wor s Depart■ent 

4/19/78 Hr. Bourrvlze l,l)(E 
ltliversl y Place Water 
C~y 



Doc. I Flle Type/Description Date / Pages Author/Organization Addressee/Organization Location of DoCUffie/lt 

AR 1. 1 000021 1.1 General Information Newspaptr article entitled, •ts The 6/8S ' Peter Andrews 
TacOIIIS landfill Ruining Our !Jater?• TacOll8/Plerce County 

Review 

AR I . I 000022 1.1 General lnfor111atlon Application for disposal site permit 8/1S/8S 12 Cttr of Tacoma Refuse 
UU Uy 

AR 1. 2 000001 1.2 Site Evaluation Chwcal analysis sUlffllary for Pierce ◄n2 ' U.S. Geological Survey 
Sampling Datt~, County 

AR 1. 2 000002 1.2 Site Evaluation Table 1 - records of selected wells 1929- 4 lkll<IIOW'I 
Sampling Data (contains SOGIO unverified) 1976 

AR l.2 00000} 1.2 SI te Evaluation Report of analysis on well ..ater ,t11n1 Bemetts Chemical lkllverslty Place water 
Sampllng Data fr011 lkllverslty Place !Jater District laboratory, Inc, ~y 

well /M 

AR 1.2 000001 1.2 Site Evaluation Priority ~llutants data report 11,ne 8 lklkncw1 
Sampl Ing Data , 

AR 1.2 OOOOOS 1.2 Site Evaluation Mater S811pli lnfonaatlon for standard 412,n, ' floe Batra lkllverslty Place lolater 
Sallpllng Data COffiPlete chellllcal analysis Oepart•ent of Social and System 

Health Services 

AR I . 2 000006 1.2 Site Evaluation Analysis report regarding S8111f>le 61'0/~8 Niched J. Etchlnghala t> 6 
Salllpllng Data n104 , AT• test Inc. 

AR 1.2 000007 1.2 Site Evaluation Priority Pollutants Data Report 1t1ne • ' lklkllOWI 
Salllp ling Data 1/17/78 

AA 1 . 2 000008 1.2 Site Evaluation Flild Sllllf)le data sheets and general 7/17/78 ' J. Gedlund EPA 
Sampling Data purpose data sheet , Department of Social and 

Health Services 

AA I • 2 00000~ 1.2 Site Evaluation letter rey:;dtng attached transalttal 112,n8 2 Mllllaa A. Nullen, EPA Bob Leaver 
Sampling Data of analyt cal results for Miter Oepartaent of Social and 

Sllllf)les collected fro,a the University Health Services 
Place Wat~ Colllpany , , 

~ 
, , 

, l • 

e14ne -., AR 1.2 000010 1.2 Site Evaluation Tranutttal ' for 1 Treat■ent Plants ' Hufford, Dean Mood 
Sampling Dato Routt~ r~dlng sa.age overflow Sewer Utility Dlvlalon e., 

with a ta ed meao regarding Leach ,-
Creelc ..ater quality analysis ~ 

~ 
AR 1.2 000011 1.2 Site Evaluat ion 01 r;rt• laboratory data sunrnary. 8/ 22/78 11 C:-) 

Sampling Data wl h attached tlanwltten note, ~ telephOne report regarding well 
-◄ contulnatlon problem, request for ~ 

analysts and 11e110 regarding ~ res11111pllng of wells ..... ....,_ 
~'.;, 

AR 1.2 000012 1.2 Site Evaluation letter regarding analytical results 9/nne I.Ill 1111111 A Nullen, EPA 1',oe Batra ,;-, 
Salllpllng Data of wiler ~les collected fro~ the Department of Social and ;·o 

!''1 
lkllverslty Pace !Jater Company Health Services ... ~ 

~~ 
rn, 
~:: 
'--1 
z 
0 

f 



Ooc. I Flle Type/Description Ooh / Pages Author/Organization Addressee/Organlzotlon Location of Docuicnt. • 

AR 1.2 OOO0IJ 1.2 Site Evoluatlon Letter regordlng Pierce County ui121n8 2 floe R. 8atro Dean lolood, l.llOE 
Sampling Doto lkllversity Place Mater Syste11 Wells Departllent of Social end 

lhlverslty 111. IJ-1, Fircrest, and Health Services 
Jones · 

AR 1.2 000014 1.2 Site Evaluation Doti slllllllllt'y for 111etals - sample ltlkna.11 · 1,1)()£ . 
Sampl Ing Data sour.ce, the Atlas Foundry, Tacoma .: 

Landfill .. . 
: :. ! 

~~ · ' AR 1.2 OOO0IS 1.2 SI te Evaluation Data SUlfflllll"Y for ·wen af.Purdy s12,1eo G. Freeaian, l.llOE " , ·. 
Sampling Data Landfill In Pluce County 

AR 1.2 000016 1.2 SI te Evaluation Table 111·8. I-later chalcal analysis 9/J/81 I-later l\wlgeaent :,.;.: . 

Sampling Data for the t°"" of Fircrest Associates, Inc. ·-, . .., 
• -4: 

AR 1.2 000017 1.2 Slte Evaluation Sample results for lnorjanlc and 1/12/8' Che11Tech lkllcnOWI ... • . 

f .• 
Sampling Dato ~nlc analyses. Cose 1411/SAS ,1,J ·• 

attached ae,ao regarding 
additional sampll~ ot Tacoma 
Lend fl 11 with addl tonal sampling 
results 

All I. 2 ·000018 1.2 SI te Evaluation Organic and lnor~tc analms for V12/8' 12 CheniTech 
Sampling Dato Tacoma Landfill se 1477/ ,1,J 

AR 1.2 000019 1.2 Site Evaluation Organic and Inorganic analyses for 4/26/SJ 9 EPA Lab, Manchester 
Sampling Dato Tacoma Landfill . 

AR I. 2 000020 1.2 Site Evaluation Organic and Inorganic analyses for 4/26/8' 1 EPA Lab, Manchester 
Sampling Data · Tacoma Landf,11 . 

All I. 2 000021 1.2 SI te Evaluation Metal Analysis Required - I-later 4/26/8' . 1 EPA Region 10 Laboratory 
Sampling Data report for• . 

All 1.2 000022 1.2 Site Evaluation Results of.standard analyses with 4/26/8' 18 EPA laboratory; 
Sampl Ing Data . ettached tentatively Identified CheaTech 

coq,ounds and s1111ple results for 
Inorganic and organic analyses 

AR 1.2 00002, 1.2 Site Evaluation Metal data-AA-HGA 2100(witer) and. 4/27/8J 28 EPA ffiHID Sampling Data tletal data-sediments-vegetation-
tissue: HGA 2100 

AR 1.2 000024 1.2 Site Evaluation EPA Reyton 10 laboratory 11etel 6/1J/8J 8 EPA Region 10 Leboratory 
Saapllng Data analys s requlred"\o&ter report fora, 

attached results of standard analyses 
and specifically Identified co,ipounds 

AR 1.2 00002S 1.2 Site Evaluation flemo rer:;dlng review of Tai:011111 TCOO 9/20/BJ J. N. Blazevlch, EPA ~-IDJID Sampling Data contrac data 

4 
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Doc. / File Type/Description Date / Pages Author/Organization Addressee/Organization Location of Oocunent 

Sectl.on 2.0 SITE IOENTIFICATIOO 

AR 2.1 000001 2.1 Preliminary Assessment Potential hazardous wiste site log P.L. 
Report regardinl site Identified by 1-tleeler, 

•Eckhard Report~ll/27/79 EPA 

AR 2.1 000002 2.1 Preliminary Assessment · Potential hazardous waste site log 11/27/79 4 P.L. lfleeler, EPA 
Report ;;:- regarding Center and Mullen Sanitary 

Landfill 

AR 2. 1 00000, 2.1 Preliminary Assessment Potential hazardous wiste site 4/80 4 Phil Wong, EPA 
Report Identification and freliminary 

· assessment form re acoma Landfill 

AR 2.1 000004 2.1 Preliminiary Assessment Potentltal hazardous wiste site 4/80 4 Nell Thompson, EPA 
Report identification and ~reliminary 

assessment form re acoma Landfill 

AR 2.1 000005 2.1 Preliminary Assessment Potential hazardous 1oaste site 4/80 4 Nell Thompson, EPA 
Report identification and preliminary 

·assessment regardln9 Center and 
Mullen ·sanitary lan fill 

AR 2.1 000006 2.1 Preliminary Assessment Potential hazardous 1oaste site final 6/80 2 Nell Th~son, EPA 
Report strategy determination form regarding 

Tacoma City Landfill 

AR 2. 1 000007 2.1 Preliminary Assessment Hazardous wiste sites evaluation of 6/2/80 2 E.E.S. 
Report section ,11 clean-up requirements, 

environmental emergency section, EPA-
RegJon 10 

AR 2.2 000001 2.2 Site Investigation · Potential hazardous wiste site 4/80 11 Phillip Wong, EPA 
Report Inspection report 

AR 2.2 000002 2.2 Site Investigation Memo regarding hazardous wiste site S/1'/80 ' Phillip Wong, EPA Ben Eusbio 
Report investtgatton•with attached sunmary John Barrett 

report of the:wiste site EPA 
investigation• . 

AR 2.2 00000, 2.2 Site Investigation Proposed co-municipal landfill 10/lS/82 EPA 
Report reconnaissance study 

AR 2.2 000004 2.2 Site Investigation ·Memo regarding request for ESO 11/8/82 2 Chuck Shenk, EPA William B. Sctvnidt, EPA 
Report . supfort on Tacoma Plunicital Landfill 

pre iminary field lnves igation 

AR 2.2 000005 2.2 Site Investigation Preliminary field investi!ation plan, 11/12/82 4 EPA 
Report Tacoma Hunlct~al Landfil (refuse 

utility), wit attached list of 
attendees at the 10/26/82 Tacoma 
Landftl l meeting 

5 



Ooc. I flle Type/Description Date / Poges Author/Organization Addressee/Organization Location of Oocunent 

-. 
AR 2 . 2 000006 2.2 Site Investigation l'lelDO relerdlnr develtlnent of a 1n1n s Roy R. Jones, EPA Milll1111 A. flullen, EPA 

Report Tacou andfl l S811pl ng plan with 
attached city plans for Tacoma 
landrtl l grounCW1ter atrvey 

AR 2.2 000007 2.2 Sile Investigation HetllO rera:;dlng additional sampling 4/14/8J Chuck Shenk · Milli• Sc1¥11idt, EPA 
Report at the acoma Landfill 

AR 2.2 000008 2.2 Site lnvh\'19atlon tteaio relfoding site inspection and 6/12/BS ' Donald Leske,~ Ftle 
Report or I enta Ion · 

AR 2.2 000009 2.2 Site Investigation Mello relfodlnr site Inspection and 6/ 12/&S 8 Donald Leske,~ File 
Report orlenta Ion w th attached figure of 

site utilities and drainage lllld 
photographs of ~lverslty Place wells 

AR 2.J 000001 2.J Site Identification Nemorandul regarding re~est for 4/20/82 ' Mil llu N. Heedllln Rita Lavelle, EPA 
authorizatlot\'to procee with for Gene A. Lucero, EPA 
Remedial JnvestJgatlon/FeasJbllity 
Study at the Tacocna flunicipal 
landfill• Action Memorand1J11 

AR 2., 000002 2., Site Identification letter rer::;di::? EPA wtt4~•Sa,npllng unkna.n 2 John F. Newland, EPA Robert ~llng 
studies w th In orMtlon regarding City of ICON, 
S81rf> le 1 ocatton Oerrtment of Public 

ut llths 

AR 2.J 00000, 2., Site Identification letter to citizen regarding 4/26/0 John F. Newland, EPA (bl rn laboratory analyses and quality data 
ev~luatlon of domestic witer 

AR 2., 000004 2., Sl le ldentlflcatlon letier reFvdlng laboratory analrses · 4/ 26/e, John F. Newland, EPA t~)l~ TCWl of 
and quall y data evaluation for he 
to,,n of Fircrest ..eter wells No. 2 
and No. 8. 

AR 2.) 000005 2., Slte ldentlflcatlon Letter reFvdlng laboratory analrses 4/26/8' John F. Newland, EPA , Fircrest 
and quall y data evaluation for he 
golf course Irrigation weJ l. 

AR 2.) 000006 2., Site ldentHlcatlon LeLter reFvdlng laboratory analyses 4/ 26/8' John F. Newland, EPA Ofil 6 and quail y date evaluation of 
analytical data for doalestlc well. 

AR :u 000007 2., Site Identification Letter recrdlnf EPA Mater Sampltny . . 4/29/e:, 2 Chuck, Shenk, EPA Doug Plerce, Tac01111 
Studr at he Cl r of Tacoma l andfl l Plerce County Health 
and n the l1111ed ate vlcinlty, with Oepertaent 
Information regarding Slll1ple 
locations. 

AR 2.J 000008 2., Slte Jdent tflcatlon letter reiardlni EPA Mater Sampllny 4/29/e:, 2 Dluck Shenk, EPA Robert J¥es, Oe~rtinent 
Studr at he Cl r of Tac011111 landfl 1 of Social and Health 
and n the laNd ate vlclnlty, wlth Services 
Information regarding s1111ple 
locations. 

' 
.,..,_ -



Ooc. I Flle Type/Descrlptton . Oote I Pages Author/Organization Addressee/Organization Location of Docunent 

AR 2. ) 000009 2., Site Identification letter re,ardlnf EPA I-later ~11~. 4/29/8' 2 Chuek Shenk, EPA Frank tlonahlln, l,()C); 

Study at he Cl y or Tacoma londfl l 
with lnforaatlon regarding sample 
locatlons. 

AR :U 000010 2., Site Identification Letter regarding EPA second round of 'J/218' Chuck Shenk, EPA ~~1~ , CJty of 
Wlter and sedl111ent s11111plln9 In and :=~· around the Tacoma Landfill with 
lnfor11at1on regarding sample 
locations. 

Section ).0 INTERl11 REl1EDIAL IIEASUlES 

AR ) . 1 000001 ,., l.lell lwlers - Letter regarding the results of tests 4/10/8S s Derek I. Sandison, (t>f(6 

Correspondence and analysis of "6ter supply with Tacoma/Pierce County Health 
attached coa,ents and saaple results. Departaent 

AR , . 1 000002 ,.1 l.lell lwlers - letter refardlng attached coments 4/10'/85 s Derek I. Sandt son, 
Correspondence and resul s of &ample testing on Tacoma/Pierce County Health 

1<41ter supply. · . · Depart.lent 

AR ) • 1 00000} '. 1 I.fell lwlers· • letter rey:;dlng attached c01M1ents 4/11/85 4 Derek J. Sandison, 
Correspondence and sampl nr results frOII testing of TacON/Plerce County Health 

domestic wt er supply. Department 

AR ) . I OOOOOi ,. , l-lell <wters • Letter regard!~ well s1111pllng 4/11/85 2 · Derek J. Sandison, Pierce 
Correspondence activity with a teched sunrnarr of County Health Department 

results for the Inorganic ana ysls. 

AR J . 1 OOOOOS ,. , I.le 11 lwler s • letter regardlnf well sampling 4/11/85 2 Derek I. Sandison, 
Correspondence actlvlty as par of a raouno,..eter TacOIII/Plerce County 

qualUy surver With at ached lnor· Health Department 
ganlc chemlca test results. . .. 

AR J. 1 000006 J.1 We 11 <wters • letter rexardtng preltatnarr test 6/21/8S Derek I. Sandison, 
Correspondence data base upon1domestlc we l Wlter TacOll8/Plerce County Health 

s~Ung. Oepartalult 

AA J. l 000007 ,.1 We 11 <wters • letter regardlnf detection of 6/2J/85 2 Derek I. Sandison, ; 
~ 
·--' 

Correspondence 111c1tertals tn Mt er supply •. TacOll8/Plerce County Health -:.:: 
c, Department r--,-., 

AA J . 1 000008 ).1 I-le 11 <wters - Letter regardld well s~llng 10/J/86 2 Phillip M. Ringrose, :::0 
~ 

Corrnpomlence actlvltr conduced as par of Cltr of Tacoma, Refuse C-) 

landfll 's remedial lnvestt9atlon. utt ltles Division C'.'.J 

Attached llst of Taconia Lan fill -7"~ 

wells. ;J 
::1.-:.. 

AR } . 1 000009 ).1 l-lell lw\ers • letter regardlnf well witer s~llng 2/18/87 s Phllllp N. Ringrose, City tt-. and tt-s. tj 6 
C ") 

~~ Correspon<lence activity with a teched testtny of TacOIIO, Refuse utility ..,:n 
results for halognated volatl e Olvlslon C ) 

organic compounds and description.of .-u 
· r. I 

TOX Mthod. n1 ~; 
r·t ·1 -.,. .,._ 
··-l 

· 7 
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Doc. I file Type/Oescrlptlon Date I Pages Author/Organization Addressee/Organlzatlon location of Doc10ent 

AR ) • 1 000010 ). 1 Mell o..ners - letter regardl~ well i,,eter sampling 2/18/87 4 Phllllp M. Ringrose, City 
Cg,-respondence activity with a tached laboratory or TICOCIII, RefU$1 utility 

testl~ results for halo9nated Division 
volatl e organic compoun sand 
description of TOX method. 

AR ),1 000011 ,.1 Mell o..ners • letter regardlnf well i.eter ~ling 2/18i87 4 Phllllp Ringrose, City of ffi}] 
Corru_pondence :=~ . activity wlth a teched laboratory TOCOIIII, Refuse utlllty 

testi~ results for halorsted 0lvhion 
volatl e organic coapoun sand 
descrlpt_lon of T0hie~hod._ 

AR ), 1 000012 )1 , Mell o..ners - letter regardl~ well i.eter sampltng 2/20/87 4 Phillip N. Ringrose, City ft'. and tt-s • 6 
Correspondence activity with a teched laboratory of Tacoma, Refus, utility s ( f\) <' . 

testl~ results for halo9nated 0Mslon 
voletl • organic coaipoun sand 
description of TOX method. 

{6)16} AR ).1 00001) , .1 I-le 11 o..ners - llst of well CW\ef'S WIO were sent the 2/24/87 4 Phillip M. Ringrose, City 
Correspondence attached letter regarding Total of Tac01111, Refuse utility 

Organic Halides or lox analysts. 0lvlslon 

AR 3 .1 000014 ,.1 Uel I O,.ners • list of well OW'lers wtth attached 2/2S/87 4 Phillip M. Ringrose, City {6)16 
Correspondence letter regardl::fa well wtter s&npllng of TeCOIIIII, Refuse Utility 

activity and To 1 Organic Halides 0Mston 
analysts. 

Alt ). I OOOOIS ,.1 Well o..ners - letter regardlnl well water sampling 2/2S/87 4 Phillip M. Ringrose, tt-. and "''· ID Correspondence activity with a teched results for Cltr or TacOlllll, Refuse . 
Total 0ry:1c Halides analysis and utl tty Dlvlsion 
descript on of TOX method, 

Alt '.1 000016 , .1 I.le 11 o..ners - letter regarding Black· & Veatch's 6/11/87 4 Phillip M. Ringrose, (sea attached llat) 
Correspondence quorterly conduetinf of s~llny end Cltr of Tacoma, Refuse 

testtny of wells wt h attac ed Isl utl ity Division 
of wel OW'IUS • addresses . 

AR '. 1 000017 ,. 1 Uel l 0...1ers • · Letter regarding Black & Veatch's 10/12/87 Phillip H. Ringrose, I-le 11 °'61er 
Correspondence conductln? of quarterly sampling end Cltr of Tacoea, Refuse 

testing o wells, Uti lty 0lvlslon 

AR , .2 000001 , .2 I-later Supplied to 
Residents 

Prel'lialnorr health ossessment of 
Tacoma ..el s. . 

8/29/&S Pat Stoni, EPA 

Alt ,.2 000002 ,.2 IJater Supplied to 11et110 refardl~ drinldng Miter data, 121,,1as Agency for Toxic Joel Hulder, EPA 
Residents Tac01111 andfl l Superfund site. Substances end 

Disease Registry 
(ATSOR) 

AR ) .2 00000} ,.2 I-later Supplied to l1eJIO rer:;dlng water samples, Tacoma 9/ 16/86 Jane Hedges. Solid l-laste Derek, Bob, Don, and Al 
Residents landfll and proposed meeting. Pro9r1111 

8 



Ooc, I File Type/Description Date / Pages Author/Orgonlzatton Addressee/Organization location of DoC1111Cnt 

·': 

All ,.2 000004 ,.2 Uater Supplled to Letter regardt~ alternative wr,ter CJ/2~/86 Fred Gardner I WI£ Fred Thocapson, City of 
Residents supply for rest ences. TacOfllll, Oeeartment or 

Publtc 1,1or s 

AR ).2 000005 5.2 Uater Supplied to letter regarding alternative witer 10/10/86 2 Phillip"• Ringrose, Cltr Fred Gardner,~ 
Residents service to the -- residence. of Tecoea, Refuse Ut.lllt es 

:a· Olvlalon 

All J.2 000006 ,.2 Water Supplled·to letter in response to request to 10/10/86 Fred A. Th::f!eOII Fred Gardner, ~ 
Residents conned the tt1~~6 . TacOCllll Depar nt of Public 

residences t: 1 y ~~er. Works 

AA J.2 000007 J.2 Water Supplied to Letter reFodlng '-lioe position ln 10/10/86 2 Fred Gardner, ~ Fred :=son, TOCON 
Residents . response o City of Tacoma decision Oepartaen of Nlllc 

not to s~ly 1o4ter to several l,lorks 
addttlona residences near Tacoma 
landflll. 

AA J.2 000008 J.2 Water Supplied to letter regarding water i.ells near 10/Jl/86 2 Al Allen Joe StorUnl, 
Residents · Tacoma Landfill and the steps taken TacOIIIII/Pterce County Health TacOIIII/Plerce County 

to protect public health Oepartaent Board of Health 
Doug Southerland, · 
Tacocna/Plcrce County 
Board of Health 

AR J .2 000009 , .2 Uater Supplied to Nemorandul regarding meeting with Or. 
Rest dents ffi}] 

10/Jl/86 2 Patricia C. Stora, EPA Flle 

AR J.2 000010 J .2 Uater Supplied to Letter ln res~onse to Fred Gardner's 11/J/86 , 2 Fred A. ~son Fred Gardner, 'llOE 
Residents letter or 10/ 0/86 concerning Tacoma De ment of Publ le 

coMectlon of the ~6} and the l,lortcs 
(6 6 res :o nces to city 
~ C • ' 

AR J.2 000011 ,.2 Uater Supplied to letter regarding TaCOll8 Landfill 11/10/86 2 Philip"· Ringrose Fred Gardner,~ 
Residents RI/FS &6ogress report CJ/27/86· cttr of TIICOGII, Refuse 

10/26/ 6 utl tty Division e, 

AR ,.2 000012 ,.2 Water Supplied to Letter requesting lnfor,natlon and 12/29/86 Donald L. Oltver tis. Pat Storm, EPA =< 
<:') Residents agencl assistance In researchl~ the Tacoma/Pierce County Health ,;;,- • 

healt affects of exposure to v nyl Oepart■ent 
,.,., 
;;;{J chlorlda . ~ 
C'') 

All ) .2 00001' 3.2 Uater Supplied to TacOffll drinking witer i.ells health tH<na.n ~ ,::::, 
Rest dents assessaent. z 

- ·I 
::::0 

AR,.} 000001 ,., Nethane Gas Oanger letter regarding 10/17/85 aeetlng 1/6/86 2 Jane Hedyes 1.1.J. Larson :» c:, 
wtlch discussed •lnt-·functlonal TacOIIII/P erce County Tacoma Refuse lltlllty : --i 
standards regarding geohydrologlcal Health Oepart■ent ·•. :. :.-.. 
st~ and COllpllance wlth the new .,:·, 
regu atJons. : .J 

; ! 
i' ! 
iV' f 
""":., 
:·: :.; 
;;:?: 
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Doc, I file Type/Description Date / Pages Author/Organization Addressee/Organization Location of Docunent 

AR}.} 000002 ,., Methane Gas Danger Letter regarding excessive methane 5/14/86 2 Russell s. Post Phil Ri~rose 
gas levels frOIA the landfill and Tacoma/Pierce County Refuse ility Division, 
monitoring requirement. Health Department City of Tacoma 

Section 4.0 REMEDIAL INVESTIGATl(}l-
STATE LEAD/ECOLOOV 

AR 4.1 000001 ◄ .I Correspondence Letter regarding future I.JOO£ 1018m 2 Fred Gardner, &.rlOE /or. Gene OH ve 
hazardous W1ste actions at the Tacoma Southeast Tacoma Neutral 
Landfill site. Water Company 

AR 4.1 000002. 4. 1 Correspondence Letter requestinj EPA assistance in ,/4/85 Jane A. Hedges Roy Jones, EPA ..- -.. 
... 

the samplin~ of lv~ domestic wells Tacoma/Pierce County _ ..... 
on Orchard treet, Health Department 

·' -··~· ~ 

AR 4 . 1 00000} 4.1 Correspondence Letter regarding domestic well 7/5/85 Jane Hedies Fred Gardner, l,(l()E 
survey. Tacoma/Perce County 

Health Department 

AR 4 , 1 000004 4 .1 Correspondence Letter regarding city counsel 6/17/86 Fred Gardner, l,IXlE · Bob Sparllni 
ap~roval on the consent order for the Public lltll ties 
cl y to do the remedial Department 
lnvestlgation/feaslbillty study. 

AR 4.2 000001 4.2 Hano...rltten Notes Hano...ritten notes regarding well 1/22/85 Derek Sanderson P, Kmet, lollOE 
cont11111inat1on. 

AR 4,} 000001 4., Work Plan Project Work Plan for Remedial 11/21/84 20 Paul D. McRoberts 
lnvestlgatlon/Phase I. Black l Veatch, Prepared 

for l,IXlE 

AR 4.} 000002 4.} Work Plan Project Work Plan for Remedial 12/7/84 47 Paul D. McRoberts 
Investigation/Phase I. Black l Veatch, Prepared 

for lollOE 

AR 4.} 00000} 4., Work Plan Project Work Plan for Remedial 4/10/85 ,1 Black l Veatch, Prepared 
lnvestlgation/Phas~ II. for l,IXlE 

AR 4.} 000004 4.} Work Plan Project Work Plan for Conceptual- 12/10/85 . 18 Black l Veatch, Prepared 
Feasibility Studies. for l,IXlE 

AR ◄.} 000005 4.} Work Plan Project Work Plan for Remedial 12/12/85 19 Black l Veatch, Prepared 
Investigation/Phase II. for lollOE 

AR 4,4 000001 4.4 Samplln~ and Analysis Qualltr Assurance Plan - Tacoma lkikno,,n 5 EPA, Contract Laboratory 
Plans, Quall y Assurance Landfi l Well Water ~in~ Program 
Project Plans· (Drinking Water) EP /T SCH 

AR 4.4 000002 4.4 Samplln~ and Analysis Oraft Quality Assurance Pro~ect Plan 7/26/85 129 Black l Veatch, Prepared 
Plans, Quall y Assurance Remedial Investigation B&V roject for &.rlOE 
Project Plans /11889.201 

10 
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AR 4,4 00000, 4.4 Samplinl and Analysis Draft Appendices for Qualit¥ 8/30/85 172 Black l Veatch, Prepared 
Plans;:Quali y Assurance Assurance Project Plan B&V roject for loM 
Project Plans /11889.201 •. 

AR 4.4 000004 4.4 Samplinl and Analysis Sampling Plan for Remedial 12/20/85 30 Black l Veatch, Prepared 
Plans, ·Quall y Assurance Investigation Phase II. : fori.M 
Project Plans 

AR 4,4 000005 4.4 Samplin,·and Analysis Quality Assurance Project Plan 3/21/86 256 Black l Veatch, Prepared 
Plans, Quall y Assurance Remedial Investigation B&V Project for loM . 
Project Plans /11889.201. 

AR 4,5 000001 4,5 Sampling and Analysis Table A-1 throu~h A-7a W1ter quality lklkROWl '7 lklknOWl 
Data analysis -~ e dates•1970-198,, 

lkliversity Place We~ls. 

AR 4.5 000002 4.5 Sampling and Analysis Letter regardin~ well W1ter sampling 1/23/84 2 Don Anderson Tim Kane 
Data activities int e tOWl of Fircrest. Mater t1anagement To..n of Fircrest Water 

Associates, Inc. Oepartaient 

AR 4,5 00000, 4.5 Sampling and Analysis Water samples in the vicinity of the 6/30/84- 3 lklknOWl 
Data Tacoma Landflll 8/12/84 

AR 4,5 000004 4,5 Sampling and Analysis !,later bacte~iological analysis. 7/22/84 lolashington Department of 
Data Social and Health Services 

AR 4,5 000005 4.5 Sampling and jnalysis Water bacterJ9logical analysis. 7/24/84 Washington Department of 
Data Social and Health Services 

AR 4.5 000006 4.5 Sampling and Analysis !,later bacteriological analysis. 8/12/84 Washington Department of 
Data Social and Health Services 

AR 4.5 000007 4.5 Sampling and Analysis !,later bacteriological analysis. 1/24/85 Washington Department of Tacoma-Pierce County 
Data • Social and Health Services Health Oepartaient 

1/31/85 

AR 4.5 000008 4.5 Sampling and Analysis Water bacteriological analysis. 1/24/85 t.lashington Departaient of 
Data & Social and Health Services ~ 1/28/85 

~ 
AR 4.5 000009 4,5 Samp 11 ng and Ana I ys Is Water bacteriological analysis. 1/24/85 Washington Department of n r-Data Social and Health Services ,..,, 

:::0 
AR 4.5 000010 4.5 Sampling and Analysis Water bacteriological analysis. 1/24/85 t.lashington Department of ~ 

(:"') 
Data & Social and Health Services, ~ 4/17/85 Tacoma-Pierce County Health 

Department -i 
::0 
> 

AR 4 .5 000011 4.S Sampling and Analysts Water bacteriological analysis. 1/2~/BS Washington Department of c-;, 

Data Social and Health Services, ~~ 
Tacoma-Pierce County Health ;t:i. ,~, 
Department "·1 

' l ;-n 
~ ,-., 
z 
',-j 

11 
2 
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AR 4,5 000012 4.5 Sampling and Analysis Water bacteriological analysis. 1/28/85 Washington De~tment of 
Data Social and Health Services, 

Tacoma-Pierce County Health 
Department 

AR 4.5 00001' 4.5 Sampling and Analysis _ Field s~lln~ data/chain of custody, t1a8/85 5 Sweet. Ed.ards l Tacoma/Pierce County 
Data Orchard S ree sa,npllng. Associates, Inc. Health Department . ·•.~ . 

~:=· 
AR 4,5 000014 4.5 Sampling anlt'Analysls Sampling data. ; 1/28/85 BrOWl l Cal~ll, -

Data Weyerhauser 

AR 4.5 000015 4.5 Sampling and Analysis Residential S811'9ling data. 1/28/B5 lklknOWl •" 

Data ~ . .:. 
~ .~,. 

AR 4.5 000016 4.5 Sampling and Analysis Residential S811'9ling data. 1/28/85 1 I 8r0Wl l Cal~ll, ::_ 

Data l 3/5/85 IJeierhaeuser, City -~ 
La oratory t3, 

AR 4.5 000017 4.5 Sampling and Analysis Residential sr,:;fling data and 1/2B/85 21 lklknOWl 
Data attached rellm nary health , ,1,1sr; 

assessmen of Tacoma wells and 
attached EPA Region 10 Lab Management 
Systems sample project anal~sis 
results. ~le dates - 1/ 8/85, 
,15/85, 6/18/ 5, and 6/19/85 • 

• Washington Department of-AR 4.5 000018 4.5 Sampling and Analysis Water bacteriological analysis. 1/28/85 
Data • Social and Health Services, 

11,11e5 Tacoma-Pierce County Health 
Department 

AR 4.5 000019 4.5 Sampling and Analysis Water bacteriological analysis. 1/2B/85 Washington Department of 
Data • Social and Health Services, 

11,1185 Tacoma-Pierce County Health 
Department 

AR 4,5 000020 4,5 Sampling and Analysis Cover memo regarding attached PLU 11,1195 14 Tom Rutherford Fred Gardner, i.m 
Data student data on yrounwter quality 

near Tacoma Land 111. 

AR 4.5 000021 4.S Sampling and Analysis Residential S811'9ling data. 1/28/85 BrOWl l Cal~ll, 
Data l ,~/85 We~erhaeuser, City 

La oratory 

AR .f,5 000022 .f.5 Sampling and Analysis Interdepartmental -comnun1cations memo 2/19/85 2 Christopher L. Getchell Willllllll J. Larson 
Data regarding Orchard Street well witer • Waste I-later Lab, City of Refuse Utility, City of 

analysis with sampling results. 3/19/B5 Tacoma Tacoma 
¥ 

AR 4.5 00002, 4.5 Sampling and Analysis Cover letter reiarding attached 2/25/B5 4 Holly Adolfson Derek Sandison 
Data report of analy ical results for the BrOWl l Cal~ll Tacoma/Pierce County 

Orchard Street wells. Consulting Engineers Health Department 

AR 4, 5 000024 4.5 Sampling and Analysis EPA Re,ion 10-Lab Management System 3/5/B5 6 EPA Lab, Manchester 
Data s~le prolect analysis results for 

,: 
wel drlnk ng i.eter. 

12 
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AR 4.5 000025 .f.5 Sampling and Analysis General purpose data sheet, :,/12/85 J. Beckner, EPA Lab Roy R. Jones 
Data determination 504. . 

AR 4.5 000026 4,5 Sampling and Analysis EPA Reyion 10 Laboratory m~tal :,/S/8S Roy R. Jones 
Data analys s required;..ater. 

AR 4.5 000027 4,S Sampling and.Analysis EPA Reyion 10 Laboratory general ,1s/8S Roy R, Jones 
Data analys s required;..ater. 

AR 4.5 000028 4,S Samjfffog and Analysis General purpose data sheets, :,/8/85 4 Roy R. Jones 
Data determlnation furgeables, 

halocarbons;..a er, attached field 
sample data and chain of custody 
sheets. 

AR 4.5 000029 4,S 
Data 

Sampling and Analysis Chain of custody record. ,JS/BS Roy R, Jones EPA 

AR 4.5 0000:SO 4,S Sampling and Analysis General purpose data sheets, ,1s1ss 4 EPA Lab Roy R, Jones 
Data determlnation furgeables, 

halocarbons-wa er, attached field 
sample data and chain of custody 
sheets,: 

AR 4.5 0000:Sl 4,5 Sampling and Analysis Genera('purpose data sheets, :,/17/8S 4 EPA Lab Region 10 Roy R. Jones 
Data determination furgeables, 

halocarbons;..a er, 

AR 4.5 0000:52 4,S Sampling and Analysis 
Data 

General purpose data sheet 
determination, purgeable halocarbons-
W1ter, attached field sample data and 
c~in of custody sheets. 

,n18s 4 EPA.Region 10 laboratory Roy R. Jones 

AR 4.S 0000:S, 4,S Sampling and Analysis General purpose data sheet, · :,/8/8S 4 EPA Region 10 Laboratory Roy R. Jones 
Data determination J>uryeable halocarbons·-

W1ter, attached f eld sample data and 
chain of custody sheets. 

AR 4.5 0000:54 4,5 Sampling and Analysis General purpose data sheet, ,112/85 EPA Region 10 laboratory Roy· R. Jones 
Data determination chloride. ("°) 

:::; 

AR 4.5 000035 4.5 Sampling and Analysis General purpose data sheet, :,/6/85' EPA Region 10 laboratory Roy R. Jones -< 
C'J 

Data determlnation conductivity. r-rr, 

AR 4.5 0000:S6 4,S Sampling and Analysis Water bacteriological analysis. :,/5/85 l,lashington Department of 
:;,:-1 
A 

Data Social and Health St,'l!ces, C') 

Tacoma-Pierce County Health 0 

Department Z' 
---1 
:::0 

AR 4 . 5 0000:57 4,5 Sampling and Analysis Water bacteriological analysis. ,1s/8S Washington Department of :;z:,. 
C? 

Data Social and Health Services, --; 

Tacoma-Pierce County Health ........ 
:l"-" 

Department C) 
"XI 
r't"I 
rn 
~ ,-·., 
2~ 

n _ .. -; 
d:': 
0 

~ 
~ 
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AR 4,S 0000)8 4.S Sampling and Aoalysls Mat.er becterlological analysts: 
Data 

'j/S/8S Washington Departaent of 
and Health Services, 
TaCCllll·Pierce County Health 
Oeparteent 

AR 4.S 0000}9 4.S Sampling and Analysis Hand,,rltten notes regarding s-.,llng 'j/12/85 4 . EPA Region 10 laboratory Roy R. Jone~ 
Data · data1 attached rneral purrose data 

sheet, deter■lna lon for ch orlde, 
; :,· _S04, and conduct1v1ty. 

AR 4,S 000040 4.S Sampling .end Analysis letter or tr811Hlttal re9ardlng }/1'/85 29 &rOW'I a eatwn Patricia Stora, EPA 
Data attached scan for Orchar Street ... , ' 

wells and quantftat(on reports. 

All 4,5 000041 4,5 Salfopllng·and Anaiysls Hanwltten note regardl:JY attached 4/5/85 2 (6) (6) D 6 
Data hand..rltten letter regard ng quality 

assw-ance and lab data. 

AR 4.5 000042 4.S Sampling and Analysis Residential ~ling data. 1/28/85 12 ffiJJ Taco■a/Plerce County 
Data Health Oepart■ent 

All 4 ,S 00000 4 .S Sampling.and Analysts Mater bacteriological analysis. 1/28/85 IJashlngton Department of 
Data . ' Social and Health Services, 

S/16/85 Tac011'4·Plerce County Health 
Depart11ent 

AR 4 .5 000044 4.5 Sampling and Analysis Cover letter ·regardlng attached QA/QC S/.,(85 28 Ja■es C. Holn Pat StOl'II, EPA 
Data data for th, Pierce County/facOffla 8rOW'I I Cald.lell 

grounwter analysis using EPA . 
aethods 624, data Includes scan and 
services· ~ntitatlon report. 

AR 4,5 00004S 4.S Sampling and Analysis Region 10 11anagelllent Syste11 6/_18/8S ' EPA Region 10 lab 
Data s&111ple/pr0Ject analysis results. 

AR 4.5 000046 4,S SM,pllng and Analysts Cover letter rero::d1ny etteched 7/5/8S s Jane He~es Fred Girdner, 1,()()£ 
Date SMij>le results or we 1 wster •. Tec:ON/P erce County 

Health OepartMOt 

AR 4.S 000047 4.S Sampling and Analysts Cover letter re~dl~ W5ter syste• 7/1/85 IS 0\errl l. Bergener Tacoaia/Plerce County 
Data analysis, attac ed wi er sample • Wash ngton Oepartunt of Health Depart111ent 

inforllllltlon for Inorganic cheaclal Social and Health Services 
analyses. . 

AR 4,5 000048 4.S Sampling and ·Analysis Acid/Base/Neutral coq,oupds ~ling 8/12/8S 11 IDJID EPA lab Region 10 
Data data. . · . 

AR LS 000049 4.5 Siimpllng end Anal ys Is Typically ldentl(led compounds 8/14/0S 2 Gerrr I\Jth, 
Data sheets. . EPA ab Region 10 

All 4.5 000050 4.5 Sampling end Analysis Tenta~lvely Identified co,npounds · 8/14/8S 21 Gerri !Wth, 
Data sheets attached oryan1c·analysls data EPA eglon 10 Lab 

sheets, s~le 125 575 through 
251590. 
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AR 4.5 000051 4.5 Sampling and Analysis Transmittal sheet regardinj attached 9/18/85 9 Joyce Crosson, EPA Patricia Storm, EPA 
Data Tacoma Landfill data from /85 by EPA 

Region 10 Lab tlana~ement System 
sample/project ana ysis results. 

AR 4.5 000052 ◄ .5 Sampling and Analysis EPA Sample/Project Anallsis results ,15/85 4 EPA ' 
Data Site 11 i511:le numbers 5100650 

through 851 0654 

AR 4.5 00005:S 4,5 Sampling and Analysis EPA Sample/Project Analtsis results J/5/85 4 EPA 
Data ,;;,:- Site 12 is'tGle numbers 5100655 

through 8S1 0659 

AR 4.5 000054 4.5 Sampling and Analysis EPA Sample/Project Analtsis results ,15/85 4 EPA 
Data Site n is'tGle numbers 5100660 

through 851 0664 

AR 4.5 000055 4,5 Sampling and Analysis EPA Sarrple/ProJect Analysis results J/5/85 4 EPA 
Data Site /4 ~le numbers 85100665 

through 851 0669 

AR 4,5 000056 4.5 Sampling and Analysis EPA Sample/Project Analtsis results ,15/85 4 EPA 
Data Site 15 ~le numbers 5100670 

through 851 0674 

AR 4,5 000057 4.5 Sampling and Analysis EPA ~le/Proiect Analrsis Results. ,15/85 4 EPA 
Data ~le number 5251575 hrough 

1590 

AR 4.6 000001 4,6 Remedial Remedial Investigations-Phase I 5/29/85 78 Hark 6. Siter 
lnvesti~ations-Phase I Description of Current Situation. Paul C. He oberts 
Descrip Ion of Current ·Black, Veatch, Prepared 
Situation for lllOE 

AR 4.7 000001 4.7 Preliminary Health and Preliminary Health and Safetr ~ date 17 Elizabeth A. Taxlor 
Safety Assessment Assessment of Tacoma Landfll Phoenix Safety ssociates, 

Remedial Investigation. Ltd., Prepared for Black, 
Veatch on behalf of I.IXlE 

r, 

Section 5.0 REMEDIAL INVESTIGATICtl :J 
POTENTIALLY RESPCUSIBLE 0 
PARTY LEAD, CITY OF TACCffl. ,... ,.,, 

Letter regardin~ res~onslbilities for 
;,J 

AR 5, 1 000001 5.1 Correspondence-General 6/2J/86 2· Patricia C. Stora, EPA Fred Gardner, I.IXlE 7-:: 
negotiations wi h PR. n 

~ AR 5, 1 000002 5.1 Correspondence-General Memo re~arding witer samples, Tacoma 9/16/86 Jane Hedges Derek, Bob, Don l Al ;:a landfil and proposed meeting. Solid Waste Program ,:,-

10i6/86 
C) 

AR 5.1 00000:S 5.1 Correspondence-General Memo re~ardlng site visit, Tacoma Bill Myers, I.IXlE Fred Gardner, I.IXlE --~ 
'··• Landfll , ::~ 
CJ 
'.'·) 
: ··1 
r;·: 
:-?~ 

15 
1"11 
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! 

AR 5. 1 000004 5.1 Correspondence-General Memo reyarding wells near Tacoma 10/28/86 Don Oliver Al Allen 
landfU • Director of Environmental Director of Health 

Health Tacoma/Pierce County Tacoma/Pierce County 
Health Department Health Department 

AR 5.1 000005 5.1 Correspondence-General Hemo re~diny W1ter well.s near 101,1/86 2 Al Allen The Honorable Joe 
Tacoma andfi 1. Director of Health Stortlnl, Tacoma/Pierce 

Tacoma/Pierce County Health County Board of Health ' Department The Honorable Doug :, . ..... 
Southerland, -" 

~,j• Tacoma/Pierce County •.-..... 
Board of Health . 4 -·;, 

<.,! 

AR 5. 1 000006 5.1 Correspondence-General Letter regardtny utlllty o~eratlon 1/27/87 2 Fred Gardner, llXlE Fred Th011ipson 
and the Feaslbl lty Study eport for City of Tacoma, ~.: Tacoma Landfill. Department of Public , ...... 

Works -·~ 
- r,: 

AR 5.1 000007 5.1 Correspondence-General HemorandlJII regarding Tacoma Landfill 1/J0/87 8111 Hyers, llXlE Fred Gardner, llXlE ·-
slte visit, January 28, 1987. 

AR 5. 1 000008 5.1 Correspondence-General Hemo re~ardlng discharge of acqulfer 1/J0/87 Hichael P, Price Philip H. Ringrose 
test \le er. City of Tacoma Clty of Tacoma 

AR 5.1 000009 5.1 Correspondence-General Memo refardlny lnspectlon of work at 2/2/87 Bill Hyers, llXlE Fred Gardner, llXlE 
Tacoma andfl l. 

AR 5.1 000010 5.1 Correspondence-General Letter re~ardln? Tacoma Laridflll 4i9/87 Philip H. Ringrose Fred Gardner, l,l)()f 
Remedial nvest gatlon Feastblllty City of Tacoma 
Study, . 

AR 5. 1 000011 5. 1 Correspondence-General Letter regardlnj discharges to the 4/1'/87 Carol Kraege, llXlE Chan Odell 
sanitary sewer r0111 Tacoma Landfill Central Treatment Plant, 
p~ testing. Tacoma 

AR 5.1 000012 5, 1 Correspondence-General Letter regardln~ atproval to 4/20/87 Michael P. Price Carol Kraege, llXlE 
discharge pump es wtter from the City of Tacoma 
City of Tacoma Landfill. 

AR 5.1 00001' 5.1 Correspondence-General Memo regardln9 Tacoma Landfill 4/2,187 ' Carol Kraege, llXlE Jl• Knudson, llXlE 
central area evelopment design 
report. 

AR 5. 1 000014 5.1 Correspondence-General letter regarding ground,..ater portion 5!1°5/87 2 Glenn Bruck,- £PA Thair Jorgenson 
of the Remedial Investigation of the City of Tacoma 
Tacoma Landfill. 

AR 5,1 000015 5.1 Correspondence-General letter regarding grounct.,,ater portion 5/15/87 2 Glenn Bruck, EPA Thair Jorgenson 
of the Remedial Investigation of the City of Tacoma 
Tacoma Landflll. 

AR 5.1 000016 5.1 Correspondence-General Cover letter rejarding attached 5/19/87 ' Phillip H. Ringrose Fred Gardner, llXlE 
speciflcatlons or the oil mat access City of Tacoma 
road at Tacoma Landfill. 
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AR 5.1 000017 5. 1 Correspondence-General tlellO regardlny addltlonal site . 6/8/87 · 2 Blll Nyers, ~ Thatr Jorgensen 
characterlzat on needs at Tacoma City of Tacocre 
Landflll. 

AR 5. 1 000018 S. 1 Correspondence-General tlemo regardl"J evaluation of puiflng 7/1'/87 2 Bill Nyers, ~ Tacoma Landfill Flle 
lest results roai PW8A. Fred Gardner, i.m 

AR S. I 000019 S.1 Correspondence-General Heiao regarding deep exploration 7/27/87 R.C. Prior Blll flyers, ~ 
.:::~ · boring at Tacoma Landflll. Hart Crowser 

AR S. 1 000020 . S. 1 Correspondenc~·Genera~ Letter regardl~ deer ~loratlon 7/29/87 8111 Nyers, ~ Their Jorgensen 
boring, TacOCIII andf 11 . City or TacON 

AR S. I 000021 S. 1 Correspondence-General Letter regardl°l de;r exploration 7/29/87 Blll Myers, ~ Thalr Jorgensen 
boring, Tacocna andf 11. City or TacON 

AR S.1 000022 S. 1 Correspondence-General Letter reCidtng new deliverable date 
for Reaed al Investigation Report. 

9/9/ 87 2 61ynts st.....,r, ~ Their Jorgensen 
City of TacON 

AR S. 1 00002J S.1 Correspondence-General Letter regardl"&-ecology review and 10/lJ/87 l Peter ic.et, &m Thalr Jorgensen, 
coament on the aft Remedlal 6lynls Sttq>f, ~ City of Tacoma 
lnvesttr.tlon Report for Tacoma 
Landfll • 

AR S. 1 000024 S. l Correspondence-General Responses to ecology c01nents on the 10/1;/87 16 lhknow1. U"lkllGWl 
draft Re11edlal Investigation Report. 

AR S. 1 000025 S. l Correspondence-General Schedule for Tacocna Landfill. 11/18/87 U"lknow'I U"lkflGWl 

AR S . 1 000026 s . 1 Correspondence-General Ecologi r.e~IM and c~nt on the 11/12/87 ' Glynis A, StUl1)f, ~ Their Jorgensen, 
b"aft easlblllty Study; Report for City of TacON 
TIICOIII ~andflll . 

AR S. 1 000027 S. l Correspondence-General Letter re~dl~ TICOIIII Landfill 11/lJ/87 2 Thalr Jorgensen a1yn1s st.....,f, ~ 
Raiedlal nvest gatlon/feaslblllty City of Tacou 
Study. 

AR 5. 1 000028 s . 1 Correspondence-General Letter regardl:J T1c01114 c01m1ents to 11/24/87 Glynis A. St""'(, &m Thalr Jorgensen 
ecolo9r·reaiedl1 lnvestlgatlon Clty or Tacoma n 
ccmaen s. · ~ . . 

AR 5. 1 000029 5 . 1 Correspondence-General Letter ;,gardlng metharu\ gas 12/16/87 2 Peter Kmet, &m Their Jorgensen n ,-
monitoring program and lnstallatlon Clty of Tac01111 ' 

,.,, 
:a 

or shallow gas probes. :::;:: 
t:'> 

AR S. 1 0000)0 S. 1 Correspondence-General Letter regarding 111ethane gas 12/ 16/87 2 Peter Kmet,~ Jody Sn~er , Tacoaia· 0 :z rllef"atlon and •ltatlon and Pierce · unty Health ...,.. 
nstallatton of s llflW gas probes . Department ::v 

;:c:. 

AR 5.2 000001 5.2 Han<1orllten Notes Inspection report for Tacoaia 
C, 

2/24/87 8111 "yers, ~ lhklllWI ::.➔ 
landfill. ; ;·.:, ,:~ 

AR 5.2 000002 5.2 Hanuttten Notes Inspection repoc:t for Tacoma Landfill 4/28/ 87 Bill tlyers, ~ lkllcnCW\ 
;:,-, 
I !'l n, 

AR 5.2 00000) 5.2 Hanuttten Notes "eaio regarding Tac01111 Landflll 4/28/87 rID]6 Fred Gardner; ~ ;:~ 
,-·:1, 

puaplng procedure. :z ·-. 
17 2 
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AR 5.2 000004 5.2 Hanwltten Notes Inspection report regarding TacOffll 'i/ 1/87 8Ul flyers . lllOE IA'lkll<W'I 
landfill . · · 

AR 5,2 000005 5.2 Hanwltten Notes llellO regarding TICOIII Landfill 1987 2 . Fred Gardner. lllOE 6 6 
drl111ng. 

AR 5.) 000001 5.J Mork Plans Attac:liaent A Tacoea landfill Remedial 6/1/86 u Black a Veatch 
Jnvestlgatlon/Feaslblllty Study Scope 

::~· or Mork Phase J with attached Np or .... ~ 
proposed Slll'f)llng locations. 

AR 5.) 000002 5.) Mork Plans Cover letter attached Rl/fS scope or. 6/19/86 ., Phllll~ Rlngroao Fred Gordner, lllOE ~ ' " 
i.ortc Phase I. . · City or TacQIII .. . 

. ~ ., 
AR 5.) 00000} 5.) Mork Plans DoCUDent outlining data inana9e111C11t 9/26/86 10 USEPA IA'lkll<W'I ~ .. 

plan for RI . : '! :. 
AR 5.) 000004 s., IJork Plans Attachnent A to Amendment No. ) to 1/27/87 22 Black I Veatch IA,kna.,n : . 

the Agreeinent for- fnglneerlnl 
Sulvces between 8laclc I Vea ch, 
Engineers-Architects and the Cltr of 
Tacoma for the Tac01111 Landfill R /FS 
and Central Area Development Project . 

AR s., 000001 5.4 Sampling and Analysis letter rey:;dlng attached aemorandun, 11/ 19/86 26 ThOffills l . Rutherford Patricia Storm, USEPA 
Plans 110dlflcat ons to ~ling plan, and Black I Veatch 

draft ground.eter qualltr tn0nltorlng raogr•, for r.lvate wel s near 
COll8 landfl l . 

All 5.4 000002 · 5.4 Sanpllng and Analysis ~ling plan regarding gorunwter 12/15/86 ' Black l Veatch Ucno,.n 
Plans qua 1 ty 11011Jtorlng prograa for 

exlsttny wells near the Tacoma 
Landfll and attached Table I re · 
Ground..eter Sallple l ocatJons and 
Analyses. · 

All 5.4 OOOOOJ S.4 Sampling and Analysis ~11::f flan for Tac011a Landfill 1no1a1 JS Black• Veatch IA'lkruwl 
Plans RCftlldla nvestl91tton_ Pbase _II . Englneers/Ardltltects for 

thi City of Tac0111 

AR S. 4 00000◄ S.4 S&npl lng and Anal ysis letter re~rdtng deep exfloratlon 7/29/87 8111 Hyers, I.Ila: Thalr Jorgensen 
Plans . boring at Tacoma Landfll • City of Tacoma 

All 5. 4 000005 5.4 Sampling and Analysis flellO regarding ottochcd revisions to 11/12/ 87 4 T .L. Ruthorford . O. Vam&IIIOto, EPA 
Plans the :aifllng plan for Tac011a Landfill Blaelc I Veatch 

Phase I Round III . for the City of Tacoma 

All S.5 000001 5.5 Sampling and Analysis Appendix B Including Nap with Well 5( 29/ 85 8 Black I Veatch Uikncwi 
Data locaUons well data, ground.eter 

flcw shalicw aquifer, gr:ound.eter 
flew deeper aqul fer, geohydrologtc 
section. 

18 



Doc. I file Type/Description Date . I Pages Author/Organization Addressee/Organization Location of Document 

--· 

AK!>.!> 000002 5.5 Sampling and Analysis Landfill gas samples volatile organic 6/25/86 2 lKlknCW'I llnknCW'I 
Data compounds. 

AR 5.5 OOOOOJ 5.5 Sampling and Analysis Description of Tacoma Landfill 6/2';/86 ' lKlknCW'I llnknCW'I 
Data investi9ation landfill gas samples, 

attache landfill gas sample, and 
volatile organic compound data. 

AR 5.5 000004 5.5 Sampling~d Analysis Sample report form, project code 877, 6/27/86 4 Nerly NcHall, I.E~ 
Data attached request for analysts. _ Jeff BalJllBll, METRO 

AR 5.5 000005 S.5 Sampling and Analysis Organic s~le narrative, METRO 6/27/86 19 METRO lKlknCW'I 
Data s~le /268 01, attached GCMS organic 

ana ysis data refort for volatiles 
scans, and quant tatton reports, 
METRO A-B-N extraction scheme for 
water, METRO,eesticide extraction 
scheme for wi er: · 

AR 5.5 000006 5.5 Sampling and Analysis Organic sam~le narrative, METRO 6/27/86 19 METRO UnknCW'I 
Data s~le 1248 o,, attached GCMS organic 

ana ysis data report for.volatiles 
scans. and quantitation reports, 
METRO A-8-N extraction scheme for 
i-.ater, METRO eesticide extraction 
scheme for wa er. 

AR 5.5 00000'/ 5,5 Sampling and Analysis Organic s~le narrative, METRO 6/27/86 19 METRO lKlkncwi 
Data. s~le /268 02, attached GCMS organic 

ana ysls data report for volatiles 
scans, and quantitatton reports, 
METRO A-8-N extraction scheme for 
witer, METRO eesticide extraction 
scheme for wa er. 

AR 5.5 000008 5,5 Sampling and Analysis Organic samplin3 narrative METRO 7/1/86 16 METRO -llnkncwi 
Data sample Jf1886VII 1, attached GCMS 

organic analysis data report, C"> quantitatton reports and scans. :;z 
AR 5.5 000009 5,5 Sampling and Analysts GCMS or~ic analysis data reports, 7/9/86 16 METRO lKlknCWl C") 

Data sample 860701, attached scans and 
,-,..,, 

quantitation reports. ::::0 
;.."' 

AR 5.5 000010 5.5 Sampling and Analysis Cover letter re~arding attached 7/11/86 1' Michael L.R. Housley Hr. Christoph Getchell C'") c, 
Data proposed schedu e of s~ltng Black & Veatch Cit~ of Tacoma Public z 

activities, sample conta ner Wor s ...... 
:::0 requirements, and sample ,,.. 

~reservatives, a list of contract , ... ) 
·--f aboratorr program protection limits, -. 

and a lis of additional parameters ::·~. 
C) 

for analysis. ~.:-} 
r·,--1 
r:i 
:;.:.: ,.-1. 
d?: 
·-◄ 
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Doc. I Flle Type/Description Date / Pages Author/Organization Addressee/Organization Location of Doc1J11ent 

AR 5.5 000011 5.5 Sampling and Analysis Letter regarding analrtical results 7/18/86 5 T.L. Rutherford Phll Rinraose 
Data on yas s:fles collec ed on 6/25/86 Black l Veatch Citr of acoma Refuse 

at acoma andfill, attached letter Uti lty 
regarding time weighted average and 
short-time exposure limits. 

AR 5.5 000012 5.5 Sampling and Analysis Cover letter regarding attached 7/28/86 2 Michael L.R. Housley Phil Rinyrose 
Black l Veatch Citr of acoma Refuse 

.. 
. ,, 

averages and short-term exposure Utl ity 
;;;~· limits; ' ., 

AR 5.5 00001) 5.5 Sampling and Analysis Letter regarding time weighted 7/28/86 21 Michael L.R. Housley Phil Rtnyrose 
Data averages and short-term exposure Black l Veatch Cltr of acoma·Refuse 

limits, attached organic sample Utt lty 
:- .' 

narrative METRO s:Yle /268500, 
attached GCNS or~ c analrsls data . , 
report for volat les, quan ltatlon 

....... 
-....; 

reports, and scans. 

AR 5. 5 000014 5.5 Sampling and Analysis Olympic Environmental Laboratory data 9/25/86 1 t.llOE UiknOWl 
Data summary, Leach Creek, Tacoma. 

AR 5.5 000015 5.5 Sampling and Analysis Ground..ater. samples, volatile organic 8/86 l 4 lklkOOWl lklknOWl 
Data compounds 10/86 

AR 5.5 000016 5.5 Sampling and Analysis Ground..eter samples, inorganic com- 8/86, 2 lklknOWl lklknOWl 
Data pounds. 10/86 I 

11/86 

AR 5,5 000017 5.5 Sampling and Analysis Subsurface soil samples, volatile. 8/86 I lklknOWl lklknOWl 
Data 9/86 

AR 5.5 000018 5.5 Sampling and Analysis Sediment samples, volatile or~anic 7/86 I 4 lklknOWl lklknOWl 
Data compounds, semlvolatlle organ c 8/86 

compounds. 

AR 5,5 000019 5.5 
Data 

Sampling and Analysis List of s~llng activles for Tacoma 
Landfill we ls. 

8/86 
10/86. 

lklknOWl lklknOWl 

11/86 

AR 5.5 000020 5.5 Sampling and Analysis Surface water leachate and sewer 7/86- 2 lklknOWl lklknOWl 
Data samples, semivolatile organic 10/86 

compounds. 

AR 5.5 000021 5.5 Sampling and Analysis Cover letter regarding attached 919/86 5 Michael L.R. Housley Mr. Thair Jorgenson 
Data priority pollutant analysis results. Black l Veatch Citr of Tacoma Refuse 

utl ity 

AR 5.5 000022 5.5 Sampling and Analysis Cover memo regarding organic analysis 9/22/86 8 Dick Huntamer, lolXlE Bill Myers, I.DOE 
Data of Leach Creek water samples, 

attached organic analysis data sheets 
for semivolatile compounds and 
volatile compounds. 

20 
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AR 5.5 000036 5.5 Sampling and Analysis OlY1f9ia Environmental Laboratory data 12/5/86 l,()()E lklknOWl 
Data suarnary • 

AR S.5 000037 5.5 Sampling and Analysis Orjanic 5:tl• narrative HETRO sample 11/21/86 28 METRO lklkncwi 
Data 

' 
/4 7062, at ached 60'\s organic 
analysts data report, 60'\s organic 
data report for volatiles, 
quantitation reports and scans. 

AR 5.5 000038 5.5 Sampling and~~alysis Remedial lnvesti,ation Phase I Field 12/2/86 m Black l Veatch, Hart-
Data Investigation Da a, Preliminary, Cro,,ser l Associates, Inc. 

Prepared for City of Tacoma 

AR 5,5 000039 5.5 Sampling and Analysis letter re~dlnf attached data sheets tt,0/87 15 Thomas L. Rutherford Thalr Jorgenson, 
Data for prlva I wel smles, revised Black l Veatch Citr of Tacoma, Refuse 

tables 1 and 2, 12/1 /86 sampliny uti tty 
plan, sunnary table or the volat le 
orfanic c:younds detected in the 
to al organ c halogen (TOX) values, 
and tables listing volatile organic 
compounds. 

AR 5.5 000040 s.s Sampling and Analysis Landfill gas samples, volatile 2/87 l 9 lklkncwi lklknOWl 
Data organic c~ounds, 9round,,tater S/87 

samples, ha oienate organic 
compounds, meals analyses, 
ground,,,eter samples, solid waste 
regulations and treatment parameters. 

AR 5.5 0000◄ 1 s.s Sampling and Analysis Cover letter reiarding attached data 4/8/8? 24 Hlchael L.R. Housely Cltr of Tacoma Refuse 
Data sheets for vole lle organlc compounds Black l Veatch utl ity . 

for.private wells near the landfill, 

AR 5.5 000042 5.S Sampling and Analysis PUll1)ing test data, ~roject TFS 5/2/87 10 lklkn°""' lklknOWl 
Data hydrologist: CTE, Job /1775.01, 

AR S.5 000043 5.5 Sampling and Analysis Hemo regardiny attached samples · S/8/87 6 Black l Veatch City of Tacoma 
Data collected dur ng Round 1 or Phase II 

of the Tacoma landflll's Remedial 
~ lnvestlgatlon. · 

Hemo re,ardtng quality''~~sJ;iince 
~ 

AR S.5 000044 5.5 Sampling and Analysis 5/lS/87 17 Black a Veatch City of Tacoma c:, 
Data report ,. § 

AR 5.5 000045 5.5 Sampling and Analysis Letter re1ardin1 Tacoma Landfill 5/14/87 5 Phillip H. Ringrose Fred Gardner, l,llOE ~~ 

Data Remedial nvest gatlon/Feaslbllity Citr of Tacoma Refuse C> 
0 Studr and attached lab results for Div slon ;?. 

vola ile organic c0111pounds, priority -,-1 
pollutants and hazardous substances. ;:;J ,-~ 

~:, 
AR 5,5 000046 5.5 Sampling and Analysis Data sheets fr011 5/14/87 Technical J/20/87 ' Black l Veatch lklkn°""' :::--1 

Data Progress Report regardin? volatile :-,; 
t.'l or,anlc compounds, prior ty '..:J 

fo lutants, and hazardous substance ; I 

1st. I :1 
•-;·~ 

[:ii 
~ .... -::~ 
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AR 5.5 000023 5.5 Sampling end ~alysis Cover memo regarding attached organic 9/22/86 14 Dick Huntamer, 1,()()£ Bill Nyers, l,IXJE 

Data analnls of leach Creek, Tacoma 
Land 111 W1ter and soil samples. 

AR 5.5 000024 5.5 Sampling and Analysis Request for analisls, Nanchester 9/24/86 2 Bill Nyers, 1,()()£ lklknOWl 
Data Envlro,vnental La oratories. 

AR 5.5 000025 5.5 Sampling_and Analysis Request for ana~ls, Nanchester 9/24/86 2 Bill Nyers, 1,()()£ lklknOWl 
Data "'=' Envirorvnental L oratories. 

AR 5.5 000026 5.5 Sampling and Analysis Request for analysis, Nanchester · 9/26/86 2 Bill Nyers, l,()()E lklknOWl 
Data Envirorvnental Laboratories. 

AR 5.5 000027 5.5 Sampling and Analysis Sumlary of detected volatile 8/86 ,1 Black I Veatch tklkrlCWI 

Data c~ounds, attached list of exlstlng 
wel sampling locations and 
analytical data for priority 
pollutants, volatile and organic 
compounds and Inorganic compounds. 

AR 5.5 000028 5.5 Sampling and Analysis Letter regarding analytical results Ui/2/86 2 Thoams L, Rutherford Thalr Jorgensen 
Data of grounwter samples. Black l Veatch Citr of Tacoma Refuse 

utl lty 

AR 5.5 000029 5.5 Sampling and Analysis Letter regarding attached analytical 10/2/86 ,6 . Th011111s L, Rutherford Mr, Thalr Jorgenson 
Data results for priority pollutant Black l Veatch Cltr of Tacoma Refuse 

volatile c:founds, priority · utl lty 
pollutant JDe els, 1111Jor ions and 
drinking wster parameters. 

AR 5.5 000030 5.5 Sampling and Analysis Ol~la Environmental laboratory data 11/4/86 l,()()E lklkn<WI 
Data 

. ' 
J sumiary. 

AR 5.5 000031 5.5 Sampling and Analysis Envlrorwental laboratory data SUM111ry 1/21/87 2 l,()()E lklkn<WI 
Data metals. 

AR 5.5 0000'2 5.5 Sampling and Analysis 0r,11nic s~le narrative METRO sample 10/2J/86 18 HETRO lklkn<WI 
Data 14 7859, at ached 6CN or~11nic 

analrsis report for vole lies, 
pest clde compounds quantltation 
reports and scans. 

AR 5.5 000033 5.5 Sampling and Analy$iS Cover letter regarding attached 10/29/86 ' Thomas L. Rutherford Patricia C. Storm, EPA 
Data volatile or~nic analysis date sheet Black I Veatch 

and map of uth Tacoma chaMel. 

AR 5. 5 0000}4 5.5 Sampling and Analysts Letter regarding landfill grouno..ater 111,/86 2 Fred A Thompson Fred Gardner, l,IXlE 

Data study and coMectlon of residences to Cit1 of Tacoma, Department 
city W1ter. of ubllc Works 

AR 5 .5 0000.Ha 5.5 Sampling and Analysis Memo regardlny Tacoma landfill update 11/6/86 ' Fred Gardner, l-llOE Phil Johnson 
Data - related heath department issues. 

AR 5.5 000035 5.5 Sampling and Analysts Environmental laboratory data 2h6/81 2 ~ lklknoi..n 
Data sum111ry, metals. 

21 
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AR 5.5 000047 5.5 Sampling and Analysis 14ater level data regarding South 6/1/87 Hart-Crowser I Associates, lklkna,.n 
Data Tacoma ~ wells. Inc. 

AR 5.5 000048 5.5 Sampling and Analysis P.W.-8A reoduction well constant rate 6/87 ' Hart-Crowser I Associates, lklkna,.n 
Data pumping est drewda,.n and recovery Inc. 

;:::· data measured in TL-BA through BC 
observation wells. . 

AR 5.5 000049 5.5 Sampling and Analysis Ground,.eter sample data sheets for 6/87 7 lklkna,.n lklkna,.n 
Data volatile organic compounds and for 

halogenated organic compounds. 

AR 5.5 000050 5.5 Sampling and Analysis Table J solid W&ste regulation 6/87 lklkna,.n lklkna,.n 
Data ~arameters, Remedial lnvesttgatton 

hase II, Round 2 monitoring well 
samples. 

AR 5,5 000051 5.5 Sampling and Analysis Surface wster samples, halogenated 6/16/87 1 lklkna,.n lklkna,.n 
Data organic compounds. 

AR 5.5 000052 5.5 Sampling and Analysis Solid waste refulation ~arameters in 6/16/87 lklknowi lklkna,.n 

Data Remedial lnves igation hase II, 
Round 2 surface i,,eter samples. 

AR 5.5 00005.5 5.5 Sampling and Analysis Leachate samples, volatile organic 6/17/87 1 lklknCWI lklknCW'I 
Data compounds-EPA Method 624. 

AR 5.5 000054 5.5 Sampling and Analysis Table 4 solid i,,este regualtion 6/87 1 lklknOWI lklknOWI 
Data ~arameters Remedial Investigation 

hase I, Round 2, private well 
samples. 

AR 5,5 000055 5.5 Sampling and Analysis Solid i,,este refulation ~arameters 6/18/87 lklknOWI lklknOWI 
Data Remedial lnves igation hase II, 

Round 2, leachate samples. 

AR 5.5 000056 5.5 Sampling and Analysts landfill gas samples, volatile 
0

2/87 I lklknOWI lklknCWI 
Data organic compoupds, halogenated J/87 t"":> 

co~ounds, ground...eter samples, solid ~ wise regulation and treatment 
parameters. C") 

r-
rr1 

AR 5.5 000057 5.5 Sampling and Analysis Hema rejarding quality assurance 5/1'/87 Black l Veatch City of Tacoma 8 ::., 
Data report :,, ~--

C) 

AR 5.5 000058 5.5 Sampling and Analysis Hemo re2ardin~ s;J!les collected 5/8/87 6 Black l Veatch City of Tacoma 
c.:, 
:-2:. 

Data during ound of hase II of the 
-~, 

Tacoma Landfill Remedial 
;:d 
:i::-::-, 

lnvestiiation, attached revised 
C'.) 

tables through 10 from the sampling 
:;-·I ... 

plan. 
:;:•.,_.., , .. ·.:, 
••'J 
r·,·1 
i-'ffl 

~-~~ 
r; J 
:;?. 
-i 

2, ::~ 
p 
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AR 5.5 000059 5.5 Sampling and Analysis Letter report regarding information 6/18/87 22 Russell C. Prior Thomas Rutherford 
Data collected during P::'fin9 test Charles T. Ellingson Black I Veatch 

~erformed at Tacoma an fill .on Hart-Crowser, Inc. 
/2/87. 

AR 5.5 000060 5.5 Sampling and Analysis Table 5 regardinl dissolved iron and 6/18/87 Black I Veatch lklkllOWI 
Data manganese concen rations for RI Phase • II, Round 2, private well.samples. 6/19/87 

~::· 
AR 5.5 000061 5.5 Sampling and Analysis Memo regardin? evaluation of pumping 7/14/87 Bill Myers, lolXlE Fred Gardner, i.m 

Data test results rom PI-ISA. 

AR 5.5 000062 5.5 Sampling and Analysis Environmental Laboratorl,.data 10/16/87 lmE l.nknCWI 
Data sunvnary, metals, Leach eek, Tacoma. 

AR 5.5 00006, 5.5 Sampling and Analysis Memo regarding Phase II, Round 2 11,01a1 2 Black I Veatch Thair Jorgensen, Citr 
Data surface wster samples. of Tacoma Refuse llti ity 

Mark Snyder 
Black I Veatch 
Charles Ellingson 
Hart-Crowser 
Richard Branchflower 

AR 5.5 00064 5.5 Sampling and Analysis Memo regardiny Phase II, Round 2 11,0191 2 Black I Veatch Thair Jorgensen, Citr 
Data leachate samp es. of Tacoma Refuse uti ity 

Mark Snyder 
Black I Veatch 
Charles Ellingson 
Hart-Crowser 
Richard Branchflower 

AR 5,5 00065 5.5 Sampling and Analysis Hem~ regarding Phase II, Round 2 8/4/87 Black I Veatch Thair Jorgensen, Citr 
Data grounwter samples. of Tacoma Refuse llti lty 

Mark Snyder 
Black I Veatch 
Charles Ellingson 
Hart-Crowser 

AR 5.5 00066 5.5 Sampling and Analysis Letter regarding attached analrsis 8/6/87 41 • Thair Jorgenson Glynis Stunpf, lolXlE 
Data sheets for private wells, vola Ile Cltr of Tacoma Refuse 

or~anlc compounds, priority Uti ity Division 
po lutants, halogenated or~anlc 
compounds, memo regarding hase II, 
Round 2 leachate s~les, and memo 
reiardlng Phase II, ound 2 surface 
wa er samples, . · 

AR 5,5 000067 5.5 Sampling and Analysis Memo regarding Phase II, Round 2 8/16/87 Black I Veatch Thair Jorgensen, Citr 
Data grounwter samples. of Tacoma Refuse llti ity 

Hark Snyder 
Black I Veatch 
Charles Ellingson 
Hart-Crowser 
Richard Branchflower 

24 
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AR 5.5 00068 5.5 Sampling and Analysis l1emo regardiny Phase II, Round 2 8/18/87 Black l Veatch Thair Jorgensen, Citr 
Data leachate samp es. of Tac011111 Refuse uti ity 

Mark Snyder 
Black l Veatch 
Charles Ellingson 
Hart-Crowser 
Richard Branchflower 

AR 5.5 00069 5.5 Sampli~· and Analysis Nemo regarding Phase II, Round 2 8/17/87 Black l Veatch Thalr Jorgensen, Citr 
Data surface "8ter samples. of Tacocna Refuse uti ity 

Hark Snyder 
Black l Veatch 
Charles Ellingson 
Hart-Crowser 
Richard Branchflower 

AR 5.5 00070 5.5 ~ling and Analysis Letter regardiny res~ling of Holly 9/4/87 ' Thocnas L, Rutherford Thair Jorgensen 
Data and Fircrest we ls. A tached data Black l Veatch Citr of Tacoma Refuse 

shee~s regarding volatile organic uti tty 
compounds. 

AR 5.5 000071 5.5 Sampling and Analysis Private well analyses Tacoma Landfill 11/17/87 2 Black a Veatch lklknOW'I 
Data RI-Phase II, Round' Oraft. 

AR 5.5 000072 5.5 Sampling and Analysis List of private wells. no date lklknOWl lklknlWI 
Data 

AR 5,5 000073 5.5 Sampling and Analysis Table 1, field ~ar81Dters and total no date 2 Black l Veatch lklknlWI 
Data organic carbon for grouno.,.ater 

samples collected during Phase II, 
Round 2 Tacoma Landfill RI. 

AR 5,5 000074 5.5 Sampling and Analysis Tabie 2 tentatively identified no date Black l Veatch lklknlWI 
Data compounds fr01A the grouno.,.ater 

s~les collected fr0ta landfill 
mon torinj wells durin~ Phase JI, 
Round 2 o the Tacoma andfill RI. 

AR 5.6 000001 5.6 Remedial Ora ft Remedial Jnvestlgatlon Report, 9/1/87 209 Black l Veatch, Prepared 
Investigation/Draft Reports Vol. 1. ' for City of Tacoma ~ 
and Comments ·~; 

·---< 
AR 5.6 000002 

C) 
5.6 Remedial Oraft Remedial Investigation Report 9/1/87 598 Black,l Veatch, Prepared r-

r,·1 Investigation/Draft Reports Vol. Z, appendices. for City of Tacoma ~<':_! and Comments ... ~·, 
<.:-) 

AR 5.6 000003 5.6 Remedial letter regardiny EPA agency review of 9/14/87 1 Philll~ H. Ringrose Debbie Yamamoto, EPA c::, z lnvestlgatlon/Oraft Reports Oraft Remedial nvestigatlon Reports. Citr of TacOIIIII Refuse •••➔ and Comments uti ity Division :::;:i 
;,~ 
n AR 5.6 000004 5.6 Remedial Figures 4-20 throu~h 4-23 regardln9 9/21/87 4 Clty of Tacoma lklknlWI --➔ .... 

lnvestlgatlon/Oraft Reports grouno.,.ater contam nation su mltte ~, .. ~ 
and Comments with city progress reports. (.') :·.,, 

r;·•1 
r,7 
::~:-,.i,, 

b:J 
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AR 5.6 000005 5.6 Remedial Memo reyarding Tacoma Landfill 11/16/87 4 Thomas L. Rutherford City of Tacoma 
Investigation/Draft Reports Remedia Investigation/Feasibility Black l Veatch 
and Convnents Study Risk Assessment, attached 

calculation of risk from vinyl 
chloride in grounwter. 

AR 5.6 000006 5.6 Remedial Specific conrnents by Ecologr, Tacoma no date 17 lklknlWI 
Investigation/Draft Reports Landfill Remedial Investiga Ion 
and Convnents ;,:c. report. 

AR 5.6 000007 5.6 Remedial Specific C011111ents to Tacoma Remedial no date 2 l,OQE lhkncwi 
lnvestlgatlon/Draft Reports Investigation conrnents. 
and Convnents 

AR 5.7 000001 5.7 Remedial Remedial Investigation Final Report, 12/18/87 250 Black I Veatch, Prepared 
Investigation/Final Report _Vol. 1. . for City of Tacoma 

AR 5.7 000002 5.7 Remedial Remedial Investigation Final Report, 12/18/87 440 Black I Veatch, Prepared 
Investigation/Final Report Vol. 2, Appendices for City of Tacoma 

AR 5.7 00000} 5.7 Remedial Remedial Investigation Final Report, 12/18/87 ,40 Black I Veatch lklkncwi 
Investigation/Final Report Vol,,, Appendices Pre~ared for the City 

of acoma, lolashlngton. 

Section 6.0 FEASIBILITY STLOY, 
POTENTIALLY RESPC1-5[BLE 
PARTY LEAD 

AR 6.1 000001 6.1 Preliminary Screening Cover letter regardin~ attached Draft ""87 ,o Black I Veatch Hr. Thair Jorgenson 
of Remedial Technology Preliminarf Remedial echnolbgy Engineers/Architects,. CJtr of Tacoma Refuse 
AlternatJ ves Screening eport. Pre~ed for the City utl tty 

of acoma, f.lashington. 

AR 6.1 000002 6.1 Prelimlnarr Cover letter regarding attached 6/11/87 99 Thomas t. Rutherford Hs. Patricia C. Storm 
Screening of Remedia Remedial Action Alternative Black I Veatch, U.S. Environmental 
Technology Alternatives Development and Initial Screening Engineers/Architects Protection Agency 

Report, Review draft. 

AR 6.2 000001 6,2 Feasibility Study, Draft Feasibility Stud~ Report, 9/26/~ 2'4 Thomas L. Rutherford Hs. Glynis Stumpf, t.lXlE 
Draft and Corrments Tacoma Landfill, Vol. , including Black I Veatch 

cover letter. 

AR 6.2 000002 6,2 Feaslblllty Study, Draft Feasibility Stud' Report, 912,1&1 . 184 Black I Veatch Hs. Glynis Stumpf, t.lXlE 
Draft and Comnents Tacoma Landfill, Vol.. Appendices. Engineers/Architects 

AR 6.2 00000:, 6.2 Feasibility Study, Letter concerning copies of the 9/H/87 Phillip H. Ri~ose, Oebble Yamamoto, EPA 
Draft and Comnents agencr review draft,of Tacoma Public Works ility 

Landf 11 Remedial Investigation. Services, City of Tacoma 

AR 6.2 000004 6.2 Feasibility Study, Letter regarding copies of the Agency 10/1/87 Phllllp N. Rinirose, Debbie Yamamoto, EPA 
Draft and Comnents review draft of Feasibility Study Public Works U ility 

Report, Tacoma Landfill. Services, City of Tacoma 

26 
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AR 6.2 000005 6.2 Feasibility Study, ~eclfic coaments by Mllshln3ton lklkn01,11 6 I-IXlE lklknCWI 
Draft and C01m1ents Department of Ecologr reiar log 

Tacoma Llllldfill Feas bll ty Study 
Report. 

AR 6.3 000001 6.3 Feasibility Study, Feasibility Study Final Report Vol. 1 12/22/87 256 Black l Veatch, lklknew1 
Final Reports Engineers/Architects 

;;:;,:;· Pre~ared for the City 
of acoma, Washington 

AR 6.3 000002 6.3 Feasib111ty Study, Feasibility Study Final Report, 12/22/87 196 Black l Veatch, lklkn<W\ 
Final Reports Tacoma Landfill, Vol. 2 Appendices. Engineers/Architects. 

Prepared for the City of 
Tacoma, Washington 

AR 6.4 000001 6,4 Applicable Relevant and Letter concerning the Superfund 3/2/87 2 James L. Bradford, fir. Fred Gardner, I-IXlE 
Appropriate Requirements Amendments and Reauthorization Act Black l Veatch 

requirements regardinf the ARARs 
sfecificallr for the acoma Landfill 
s te Feasib llty Study, 

Section 7.0 RECORD Of DECISlai 

AR 7.1 000001 7 .1 Correspondence Hemo re Review of ROO Table and 3/2.5/88 3 Michael Matson, Re2lonal Deborah Yamamoto, 
Health-Based nunbers. Attached Table Toxicologist U.S. PA Superfund Program, U.S. 
re Performeance levels for Treatement EPA Region X 
System/Discharge to Surface I-later. 

AR 7,1 000002 7 .1 Correspondence Memo re brief review of •ROP,• 3/25/88 ' Michael Matson, Regional Deborah Yamamoto, 
Tacoma Landfill, Black and Veatch. Toxlcole>gist, U.S. EPA ~erfund Progr&111, U.S. 

Region X EPA.Region X 

AR 7,1 00000:S 7 .1 Correspondence Telephone Record re Central Cell 10/9/87 Hark Synder, Black l Veatch Ji• Oberlander, 1,1>CE 
Timer. 

AR 7,1 000004 7. 1 Correspondence Hanwitten memo re attached handout 11/10/87 1' Pete Kmet, loEOE Carol Kraege, Glrnis 
froai a Geosynthetic 87 Conference ln Stumpf, Jim Ober ender; 

· New Orleans, USA. , l,l)()E 

AR 7.1 000005 7.1 Corr;_espondence Telephone Record re possible methane 12/16/87 T0111 Henderson, lnrsector, J. Oberlander, l,llOE 
gas problems. Tacoma Fire Oepar ment 

(''.)· 

AR 7.1 000006 7.1 Correspondence Routing slip te attached telefhone 1/11//88 2 Pete Kmet, l{J()E Glynis Stunpf, l,llO£ 
,::::i .. ..;~ 

record concerning landfill ce 1 ,: :, 
manholes. · t ... 

Jr'! 

AR "/. I 000007 7.1 Correspondcrn.:e Memo re recording barograph. 1/27/88 
::.~'J 

Jim Oberlander, t&ICP, &.llOE Darrel ~eaver, Air .~ -~, 

Programs, WOOE ( .. , 
(.:, -AR 7.2 000001 7.2 Review of Tacoma Cover letter re attached revlews of J/21/88 8 Pete Kmet, 1-KXlE Doug Pierce, Tacoma-
..:: .. 
"""·l 

Landfill Closure Plan Tacoma landfill: Draft Operations Pierce County Health :-0 
>--"' Plan and lraft Closure Plan and Department :::-~ appendix re proposed additional ·, 

,;r,:initoring wells and map re well :r~ 
iocatlons. (" ..... 

:·.)J 
n~r 
rn 
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Doc. I File Type/Description Date / Pages Author/Organization Addressee/Organization Location of Document 

AR 7.3 000001 1., Inspection Reports Inspection Report re New Cell and 9/17/87 5 J. aierlander, l-llOE. File 
Attached report re New Cell 
Construction. 

AR 7., 000002 1., Inspection Reports Inspection Report re New Cell 9/22/87 6 J. aierlander, l-llOE File 
Construction. 

AR 1., 000003 1., Inspection Reports Inspection Report re CenCral Pit Area 9/?4/87 2 P. Kmet and J. aierlander, File 

;~- wiere yeomembrane was being l,IXlE 
instal ed. 

AR 7.3 000004 1., Inspection Reports Inspection Report re liner and 
leachate trench. 

9/24/87 C. Kraege, 6. Stunpf, l-llOE File 

All 7.3 000005 7.3 Inspection Reports Inspection Reports re Central Cell 9/25/88 2 J. aierlander, l-llOE File 
Construction. 

AR 7.3 000006 1., Inspection Reports lnsfection Reports re New Central 9/26/87 S. Mithani, J. aierlander, File 
Cel • I-IOOE 

AR 7.'5 000007 1., Inspection Reports Inspection Report re New Cell. 9/28/87 J. Oberlander, l-llOE File 

All 7.'5 000008 1., Inspection Reports Inspection Report re site visit. 9/29/87 Carol Kraege, l,l)()E File 

AR 7.'5 000009 1., Inspection Reports Inspection Report re New Central 
Lined Cell. 

9/,0/87 Boose, aierlander, 1,1)()£ File 

AR 7., 000010 1., Inspection Reports Inspection Report re New Cell. 10/2/87 Oberlander, l,IOQE File 

AR 7., 000011 1., Inspection Reports Inspection Report re tentral Cell. 10/9/87 Brady, aierlander, 1,1)()£ File 

AR 7.'5 000012 1., Inspection Reports lnslaction Report re liner 10/12/87 2 P. Kmet and J. Oberlander, File 
ins allation. l,J(l(lE 

AR 7.3 oooon 1., Inspection Reports lnsfection Report re New Central 10/15/87 2 J. Knudson, J. Oberlander, File 
Cel • WOOE 

AR 7 .3 000014 1., Inspection Reports lnsfection Report re New Central 10/22/87 2 J. aierlander, l,llOE File 
Cel. 

AR 7., 000015 1., Inspection Reports Inspection Report re vacuum test. 11/6/87 2 Cumings, Kr~, File 
Oberlander; 

AR 7.3 000016 1., Inspection Reports Inspection Report re Central Cell 11/1'/87 M. Duerr, J. Oberlander, File 
Project. 1,1)()£ 

AR 7 ., 000017 1., Inspection Reports Inspection Report re liner area, 12/17/87 ' John Coate, Jim aierlander, File 
leachate detection and collection 1,1)()£ 

manhole. Attached map. 

AR 7.3 000018 1., Inspection teports ·1nsfection Report re Central Cell Toe 1/21/88 4 Sara Brallier, TPCHD; File 
dra n leachate flows. Attached Oberlander, 1,1)()£ 
Table re ranges of variation in 
leachate characteristics and photos 

28 



Doc. I File Type/Description Date I Pages Author/Organization Addressee/Organization Location of Docunent 

AA 7.4 000001 7.4 Record of Decision TranSffllttal memo re attached Record ,1,0/88 151 Charles E. Findley, Roblee. Russell, 
of Decision, Remedial Alternative Director Hazardous Waste Relional Administrator, 
Selection, Final Remedial Action, Division, U.M. EPA Region X U •• EPA Region X 
Coamencement Bay-South Tacoma 
Channel, Tacoma Landfill. Attached 
Ap~endices re: Applicable or 
Re evant and Acpropriate 
Re~uirements, esponsiveness Sunmary, 

~~· In ex to Administrative Record and 
State Concurrence Letter. 

Section 8.0 STATE COOROINATICl.l 

AA 8.1 000001 8.1 Correspondence Letter re: State concurrence wlth ,1,0/88 Andrea Be~ Riniker, Roble Russell, Relional 
Record of Decision Director Administrator, U •• EPA 

Region X 

Section 9.0 ENFORCEMENT 

AR 9,1 000001 9.1 Notice Letters and Notice letter re9ardlng ~otential 10/16/85 Randall F. Smith for Erling Mork, City 
Responses liability for fe eral ac Ions at the Charles E. Findley, Manager, City of 

Tacoma Landfill site. Director Hazardous Tacoma 
Waste Division, U.S. 
Environmental Pro-
tection Agency 

AA 9. 1 000002 9.1 Notice Letters and Notice letter regarding potential 1/10/86 2 Fred Gardner, l,()()f Hr. Erling Kork, 
Responses liability for remedial activities - Cit¥ Manager, City 

necessary at the Tacoma Landfill of acoma 
site. 

\ 
AR 9.1 00000:, 9.1 Notice Letters and Notice letter regarding potential 1/10/86 2 Fred Gardner, l,()()f Hr. William Larsen 

Responses liability for remedial activities Refuse utility Division, 
necessary at the Tacoma Landfill City of Tacoma 

("'). site. 
~i 

AA 9. 1 000004 9.1 Notice Letters and Notice letter regarding potential 1/10/8°6 2 Fred Gardner, l,JOOE Hr. Bob Hyrick, Mater I'."'.> 
Responses liability for remedial activities Division, City of Tacoma r-

necessary at the Tacoma Landfill r,, 
;;o 

site. ::~ 
n 

AA 9,1 000005 9.1 Notice Letters and Notice letter regarding potential 1/10/86 2 Fred Gardner, IJOOE Hr. Roger Sparllni, (:"> 
::~ Responses liability for remedial activities Solid Waste Utlll y •-l 

necessary at the Tacoma Landfill Manager, City of Tacoma ::-., 
site. ~---0 

•·i 

AR 9.2 000001 9.2 Endangerment Assessment Cover letter regarding attached 41,/87 4 Phillip H. Ringrose, Fred Gardner, I..IXlE :··--
·:• 

Endangerment Assessment Report Refuse utility Division, ) 
I Outline. City of Tacoma . ' 

I ! 
AR 9.3 000001 9.5 Response Order by Res~onse Order by Consent in the 6/27/86 35 t.lXlE 

t. ·: ~ Consent mat er of Tacoma Landfill. 
<j 

29 :~:! 
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Doc. I 

AR 9., 000002 9., Response Order by 
Consent 

AR 9.4 000001 9.4 Potentially Responsible 
Partr lnformation~Waste 
Quan ities, Types; etc. 

AR 9.4 000002 9.4 Potentially Responsible 
Partr Information, Waste 
Quan itles, Types, etc. 

AR 9.4 00000:S 9.4 Potentially Responsible 
Partr Information, Waste 
Quan ities, Types, etc. 

AR 9.4 000004 9.4 Potentially Responsible 
Partr Information; Waste 
Quan ities, Types, etc. 

AR 9.5 000001 9.5 Landfill Operating 
Permit 

Section 10.0 HEALTH ASSESSMENT 

Section 1l .o NATURAL RESOlECE TRl.6TEES 

AR ll.1 000001 11.1 Correspondence 

Type/Description 

Request for Resolution for the City 
Council meeting of Tuesdar, July 1, 
1986 concerning the Remed al 
Investigation at the Tacoma Landfill 
site. 

Notification of Hazardous Waste site 
and a telephone use report regarding 
sample information. 

Memo re?arding landfill 
reconna ssance strategy for 
COIMlencement Bay, City of Tacoma. 

Memorandum on research of Wiste 
sources with attached table on 
fhyslcal characteristics of potential 
andfill contaminants and compounds 

detected in landfill gas. 

Technicaf Progress Report detaUin? 
fhysical characteristics of potent al 
andflll contaminants and compounds 

detected In landfill gas. 

Letter outlinina conditions regarding 
the attached 19 7 conditional 
operating permit for City of Tacoma 
Landfill. . 

Cover letter re concern for salmon 
habitat at Leach Creek and attached 
convnents on the· Remedial 
Investigation Report. 

,... ,-,. 

Date 

6/17/86 

6/J/81 

9/8/82 

12/2/86 

12/10/86 

5/14/81 

,1vaa. 

/ Pages Author/Organization 

4 

9 

2 

11 

' 
4 

s 

R. D. Sparling, Refuse 
utility Public Works 
Department, City of Tacoma 

Ronald West, Cheniical 
Processors, Inc, 

Robert A. Poss for 
James M. Evert, Toxic 
Substances Control Branch, 
United States Environnental 
Protection Agency 

Thomas L. Rutherford, 
Black & Veatch 

Black & Veatch 

Jody L. Snyder, R.S. 
Tacoma-Pierce County 
Health Department 

Lew Consiglieri, Coastal 
Resource Coordinator, U.S. 
Department of Conmerce, · 
National Oceanic and 
Atomospheric 
Administration 

Addressee/Organization 

U.S. EPA 
Hooker Chemical Co., 
Operations Division 
W. J. Larsen, Citr of 
Tacoma Public Wor s 

Alexandra B. Smith, 
Air and Waste Management 
Division, U.S. EPA 

Thalr Jorgenson, Citr 
of Tacoma Refuse utl ity 

Unknow, 

Phillip Rinirose, 
Refuse utll ty Division, 
City of Tacoma 

Deborah Yamamoto, EPA 
Region X 

Location of Docunent 

: ~-~ 

.. ~ 

.. 
-~ ;: 
,,;, 

'• ,i·;, 



Doc. I File Type/Description 

Cll'lGRESSIOOL 
Section 12.0 HEARINGS/INQUIRIES 

Section 13.0 PUBLIC PARTICIPATICW/STATE 
LEAD 

AR 1'. 1 000001 1'.1 Conmunit9·Relations Conmunity Relations Plan for the 
Plan Tacoma Landfill Preliminary 

lnvestlgat.ion. 

AR 1'.2 000001 1,.2 Meeting Notices - Letter regardiny meeting concerning 
General Correspondence reconnaissance evel investi~ation of 

the Tacoma l'\Jnicipal Landfil portion 
of the Conrnencement Bay Site. 

AR 1'. 2 000002 1,.2 Meeting Notices - General updated information re~arding 
General Correspondence Tacoma Landfill situation, wel 

location map, and selected and 
monitoring well data. 

AR 1'.2 000003 13.2 Meeting Notices - T"° letters regarding information 
General Correspondence repositories established for the 

Tacoma Landfill Remedial Action 
Program. , 

AR 13.2 000004 13.2 Meeting Notices - Letter re~ardlng information file on 
General Correspondence the Defar ment of Ecolo~r•s Tacoma 

Landfi 1 Remedial loves gation with 
attached Information Repository Index 

AR 13. 2 000005 13.2 Meeting Notices - T"° letters regarding information 
General Correspondence file on the Defartment of Ecology's, 

Tacoma Landfil Remedial 
lnvesti~ation, with attached 
lnforma ion Repository Index. 

AR 13. 2 000006 1,.2 Meeting Notices - Letter re~arding information file on 
General Correspondence the Defar ment of Ecolo~r•s Tacoma 

Landfi l Remedial loves gation, with 
attached Information Repository 
Index. 

AR 13 . 2 000007 13.2 Meeting Notices - Letter re~ardtng information file on 
General Correspondence the Oefar ment of Ecolo~r•s Tacoma · 

Landfl l Remedial loves gation with 
attached Information Repository Index 
and memo regarding Information 
Repositories. · 

Date / Pages Author/Organization 

S/6/BS 42 Susan Hall, Hall & 
Associates 

10/21/82 1 Robert A. Poss, EPA 

7 

S/24/BS ' La.rie 8. Robertson, 
Hall l Associates 

6/S/BS ' Mark 8. Snyder, 
Black l Veatch 

6/r;/BS s Mark 6. Snyder, 
Black & Veatch 

6/r;/BS ' Mark 6. Snyder, 
Black l Veatch 

6/S/85 . 4 Mark 8. Snyder, 
Black l Veatch 

Addressee/Organization 

Fred Gardner, 1,1)()1: 

Jim Valentine, T<WI 
Administrator, Fircrest, 
(.lashington 

~kO<WI 

Fred Gardner, WDOE 
Kenneth Harvey, Tacoma 
Publlc Library 

Ms. Pat Devine, U.S. EPA 
Regional Library 

Mr. Derek Sandison 
Tacoma-Pierce County 
Health Department 
Mr. Wilbur Larson, 
Cit~ of Tacoma Department 
of ubllc (.larks 

Mr. Dean Hampton, 
Pierce County Library 

~.r. Kenneth Harvey, 
Tacoma Public Library 

Location of Docunent 

D. 
~ 
c:,. 
1-
r,1· 
::0 
;:,:~ 
c:, 
c.:, 
~.:: 
~ 
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;r.:., 
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Doc. I Flle Type/Oescrlptton Date I Pages Author/Organization Addressee/Organization Location of Oocuaent 

AR 1'. 2 000008 1).2 Meeting Notices - Memo re~dlng Tacoma Landfill 4/10/86 7 La.rte Robertson, Hall Clatre Ryan, l,llOE 
General Correspondence lnforma ton Rerosttory with attached I Associates 

list of repost ortes, tndex fora, 
Initial correspondence to the 
refosttory personnel, and draft 
le ter. · 

All 1'. 2 000009 1).2 Heetlng Notices - letter regardlnf Information file on S/1/8& Claire Ryan, am Ms. Pat Divine, U.S. EPA 
General CorresponJ1Jnce the Tacoma Land Ill. Regional Library 

All 1).2 000010 1).2 Heetlng Notices - Agenda tor Tacoma Landfill S/15/86 am tklkn(WI 
General -Correspondence Informational meeting at Fircrest 

Recreation Center. 

AR 0.2 000011 1).2 Meeting Notices - Attendance register fr011 the Tacoma S/13/86 2 tklkO(WI 
General Correspondence landfill lnforinatlonal meeting at 

Fircrest Recreational Center. 

AR 1'.2 000012 1).2 Meeting Notices - Letter regardlnl packet Information S/IS/86 Claire Ryan, am , TacOIIII 
General Correspondence sent to reslden s near Tacoma 

Landfill. 

All I) .) 000001 "·' Press Releases/fact News release regardlny funding and 9/28/84 2 Kathy Davidson, u;s. EPA Press 
Sheets study of Tacocna landf 11. 

All U .) 000002 "·' Press Releases/fact fact sheet reyardlng prellatnary test 6/25/85 2 Fred Gardner, am l.nkOCWI 
Sheets results on dr nklng "'8ter well 

contamination. 

AR I).) 00000) "·' Press Releases/Fact ~ell cont11111lnatlon fact sheet 4/1S/8S s Derelc Sandison, Tac011111- tklkO(WI 
Sheets Pierce County_Health 

Depart.lent 
Fred Gardner, l,llOE 

All 1'.} 000004 "·' Press Releases/fact fact sheet regarding drinking W!ter 6/25/85 l,llOE t.nkn(WI 
Sheets well contamination. 

AR 1' .) 000005 1'.) Press Releases/fact Fact sheet regarding well _ 4/IS/85 ' Fred Gardner. l,llOE lklkOOW'I 
Sheets cont11111lnatlon, with attached map. 

AR 1'.) 000006 u., Press Releases/Fact Press release rerrdtny the Remedial 4/5/86 Dave Frutiger and tklkO(WI 
Sheets Investigation an Feas blllty Study Thalr Jorgenson, Cltr 

for Tacoma Landfill. of Tacocra, Refuse Ut 11 ty 
Division · 

AR 1J.4 000001 1'.4 Cocmients and Responses letter re Public Meeting on February 2/20/88 4 C.l. Kelly, Jr. Citizen of Ms. 6lynls StlmlPf, l.ooE 
11, 1988 and request for alternate Tecocra, l-lashlngton 
water supply for residents on ~Jrd 
Street West. 

AR 1}. ◄ 000002 1}.4 Coarnents and Responses Letter re coaments on rroposed TacOIIIII 2/26/88 ' Kemeth F. Olson, Tacoma Ms. Glynis Stlm!pf, 1-00E 
Landfill Cleaning and he Public Public utl lltles 
Heeting on February 11, 1988. 
Attached newspaper article "The EPA 
essens Its fear of toKlns.• 

,2 



Ooc . I Type/Oescrlptlon Date I Pagn Auihor/Organlzatlon Addressee/Organization Location of Ooc1111ent 

AR 1,.4 OUUOO:S 1,., Connents 8111.I Responses Responslv~ness Sumnary J/88 25 U.S. EPA Region 10, ~ flle 

AR 1'.S 000001 1}.S Public lleetlng Transcrl~t of Proceedl9h, Public 2/11/88 87 Carol kraer, Ql~lx file 
Transcripts tleetlng ebruary 11, 1 St~f, Bl 1 ~ers, ~I 

Deborah Y81181DO o, El'A 
Region X 

;;:,; · 

Section 14 .0 PUILIC PARTICIPATlffi -
POTENTIAI.LV 
RESf'IJ61BLE PARTY LEAD 

AA H . 1 000001 1~. 1 Meeting Notices - Letter regardl::l Tacocna landfill 6/19/86 2 Andrea e~ tty-P.lnlker, 
"'"· D 0 , Tac01118 

GE:neral Cor-.-espondence general lnforN Ion with at tached ~ 
memo fr011 the Office of the Governor. 

AR 14 . l 000002 14 . 1 l'leetl ng Nott ces - Letter reiardlng Remedial 7/21/86 . Fred Gardner,~ lt'~ _)J 6 General Correspondence lnvesttga Ion/feasibility Study. Ta 

AR H. 1 QOooo, 14 . 1 l'leet. tng Notices - Letter to residents rerardlny general 7/28/86 Claire Ryan, Hazardous Residents near JIC()ffll 
General Correspondence Information on Tacoma andfl I clean- l,lasle Cleanup Progr11111, Landftll 

up. '8)£ . 
'. ·, 

AR 14. 1 000004 14 . 1 lleettng Notices - Cover letter regardln7 ~lirdous 7/29/86 Terese Neu Richmond, Seattle 
General Correspondence "8ste cleanup progr&11 s active flles. Office of the Attorney 

General 

AR 14 .1 000005 14 . 1 Meeting Notices - Letter regarding Department of 10/6/86 1 "l•l Sheridan, Hall a Fred Qardner, i.m 
General Correspondence Ecology's lnforinatlon repository. Associates 

AR 14 . 1 000006 14.1 Meeting Notices - Letter regarding tnforaatlon 10/ 6/86 "l•l Sheridan, Hall l Dean ~ton, Pierce 
General Correspondence reposttorr '°' ·rounwter Associates County L brary 

conteaitna ton a Tacoaia Landflll . 

AR 14 , t 000007 Pleet.Ing Notices - General Letters regardl:1 lnforaiatton 2/26/87 ' Phillip.". Ringrose, Dave Paliner, Tacoma 
Correspondence repository 11111ter als for Tacoma City or Tacoaia Public Library C? landfill . . Russell Post, Tacoma- ~ Pierce County Health · 

Oepartaent <.? 

Oean ~ton, ~ 
Pierce County Library ~ 

::;..-:: 

AR 14.1 000008 14 . t lteeting Notices - Letter re~dtny Tacoaia Landfill 4/ 10/87 2 Phillip"· Ringrose, City Residents near Tacoma 
.c; ') 

e General Correspondence Remedial nvest {ntlon/Feastblllty . of TacOM Landfill .z 
Study, and upcom ng meeting for -~ 

~ Tacoma area residents. ,..,.a 
C') 

4/16/87 City of TaCOlll8, \.DOE 
.. i 

AR 14 . 1 000009 14.1 Heeling Notices - Afenda for well o,,ners' meeting with 10 Tacoma area well o,,ners 
..... _ 
-;-,., General Correspondence a tached charts, 111aps ll!ld tables . C:':> 
:~'l 
:· 1 
1 : 1 
;~ 
j•(1 

:n 2 ·-• 
2 
~ 

~ 
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Doc. I flle Type/Oescrlption Dllte / Pages Author/lrganizatlon Addressee/lrganizetion LoceUon of DoCUllef'lt 

AR 14 .1 000010 14.1 Meeting Notices - Letter fr0111 resident regardlnl lkllcMW\ ' ~~~ 
lkllcl\OW'I 

General CorresponJence specific health concerns due o well 
contamination. 

AR 14.1 000011 14 .1 Heetlng Notices - Listi~ of general informat.lon lkllcflOW'I lkllcllOW'I lkllcncwi . .. ' . . 
General Correspondence reposl ories. .. . 

. , 
AR 14 .1 000012 14.1 Meeting Notices - Meeting Notice for the Mashlngton 2/11/88 ~ lklkncwi 

General Correspondence Departaent of Ecoloir publlc meeting 
on the Tac0111a landf l site. . 

AR 14 .2 000001 14.2 Press Releases/Fact Press release regarding seeplng S/20/86 2 Joseph Tirner, The lkllcnOW'I ; .... 
Sheets 11elhane gas in Tacoma. News Tribune, TIICOIIIII ·,.,:: 

•.. 
AR 14 . 2 000002 14.2 Press Release~/Fact Routing and transmittal slip with 1n1a6 a t,M Pat Stora, EPA . ,:~ . :• 

Sheets attached draft news release regarding 
Tacoma Landfill Investigation plans. 

AR 14 .2 000003 14 .2 Press Releases/Fact Press release regardiny Remedlal lkllcllOWI Dave Frutiger, Press 
Sheets lnvest1Catlon/feas1bll ty Study for Thalr Jorienson, Refuse 

Tacoae andflll. Utility, ity of TacOGl8 

AR 14 . 2 000004 14 .2 Press Releases/Fact Fact sheet refldlng the pr~osed 1988 8 Glynis StlJl1)f, ~ lkllcn<Wl 
Sheets Tacoma Landf1 l clean-up wtt figure 

site map, landfill cross section, and 
suamary of detailed evaluation . . 

IS.O TECHNICAL 50.JlCEs· ANO 
GUIOAta: OOCU£HTS 

AR IS. 1 000001 15.1 Technical Sources and Rernt rere::ding cheMlcal analysls of 11m ,1 I.IMhl~ytOII State Der-bent lkllcMW\ 
Guidance DoclMllents pu lie i.e er supplies. of Soc al 811d Healt 

Services 

AR 15 . 1 000002 IS .1 Technical Sources and Cover letter with attached geological J/19/8!:i 41 Philip J. Carpenter ft-. Chick Shenk, EPA 
Guidance Doc1aents survey concernte9,.~ellalnary lkllted States ="tllent of 

evaluation of hy ology and "8ter · Interior with . 
quality near the TacOala Landfill. 

AR 15.1 00000:J IS.1 Technical Sources and Nemorandun rer,::;dlng additional air 12/2J/86 · 12 Dan Nelson Mark Snyder 
Guidance DoclMllents qual 1ty IIOdel ng. Black a Veatch - Kansas Black I Veatch - Seattle 

City 

AR IS.I OOOOOi IS.1 Technical Sources and Sumlarx rey:::di~ Chambers/Clover 
Guidance lloc:Ulllents Creek qui er So e Source Petition 

6/87 ' Deborah Vamaaiota, EPA file 

.AR IS . I 000005 lS.1 Technical Sources and Reference Section fr0111 Remedial 12/87 ' Bleck a Veatch Publicly Available 
Guidance DoclJ!lents Investigation Final Report Vol . 1 Prepared for the City of 

Tacoma 

AR 15 . 1 000006 15 .1 Technical Sources and Reference Section fr0111 Feasibility 12/87 Black I Veatch Publicly Available 
Guidance Doc1M11ents Study Final Report Vol. 1 Prepared for the City of 

Tac01111 

54 



Doc. I File Type/Description 

15.1 Technical Sources and Tacoma-Pierce County Health 
Guidance Documents De~artment Sole Source Aquifer 

Pe itlon Chambers/Clover Creek 
Aquifer 

AR 15.2 000001 15.2 Maps, Graphics, Cover letter with attached i.ater 
Photos level contours, and base Ol!IP· 

.::;:t· 

AR 15.2 000002 15.2 Maps, Graphics, Appendix D: Support Ora.ilngs for 
Photos Landfill. 

AR 15.2 00000, 15.2 Maps, Graphics, Kaps of Leachate Sllfllf)le locations and 
Photos surface i.ater sample locations. 

AR 15.2 000004 15.2 Kaps, Graphics, List of Photos, Kaps and Graphics. 
Photos. Actual ma~s~aphlcs and photos 

located a (Site) File 

Date I Pages Author/Organization 

6/87 Alfred H. Allen, Director 
of Health, Tacoma/Pierce 
County Health Department 

an1a1 6 B111 Hyers 
Hazardous Waste Clean-up 
Program, l4XlE 

lklknOWl 1 lklknllW'I 

lklknOWl 4 lklknCW'I 

no date 2 

Addressee/Organization 

Roble Russell Regional 
Administrator, U.S. EPA 

. Hr. GleM Bruck, U.S. EPA 

lklknOWI 

lklknOWI 

Location of Docll!lent 

Tacoma-Pierce County 
Health Department 

' ·.; 

:z 
0 



INDEX TO Cct-lFIDENTIAL PORTIQ'I OF 

Doc. I File 

AR 4.3 000002 4., Work Plans 

AR 4.3 000003 4.3 Work Plans 

AR 4.3 000004 4.3 Work Plans 

TACctlA LANDFILL All'IINISTRATIVE 

Type/Description 

Project Work Plan for RI Phase I -
Contract Pricing Proposal Tables, 
Remedial Action Section Work 
Assigrwent. 

Project Work Plan for RI Phase II -
Table 6.1 Project Budget Sumnary, 
Table 6.,-1 Direct Labor Hours 

Project Work Plan for Conceptual 
Feasiblllty Study, Table 4-1 
Conceptual Cost Estimated, Table 6.3-
2 Direct Labor Hours, Table 6.,-, 
Direct Labor Costs, Table 6.4-1 Other 
Direct Costs, Table 6.4-2 Other 
Direct Costs, Table 6.4-, Other 
Direct Costs. 

RECORD 

Date 

12/7/84 

4/10/85 

12/10/85 

I Pages Author/Organization "Addressee/Organization Location of Docunent 
-------------------10 Black & Veatch 
Prepared for l,l)(lE 

a Black & Veatch 
Prepared for lolXlE 

6 Black & Veatch 
Prepared for lolXlE 



r 
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STATE CONCURRENCE LETTER 



.~NORE.~ BEA TTY RINlkER 
Director 

STATE OF W.~SHl1'-iGTON 

DEPARTMENT OF ECOLOGY 
,'vlail Stop PV-11 • Olympia. Wa~hfr,xton 4850-I-Hi 11 • -(.!06) ➔ J9-t,lX){] 

March 30, 1988 

Mr. Robie Russell 
Regional Administrator 
U.S. EPA - Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 

Re: Record of Decision (ROD) for the Tacoma Landfill Site, 
Tacoma, Washington 

Dear Mr. Russell: 

The Washington State Department has completed its review of the Tacoma 
Landfill ROD. Based on this review, the State concurs with the 
selected remedy. The major elements the remedy provides for are: 

1. Prevention of further groundwater contamination via a groundwater 
extraction/treatment system •. 

2, Reducing the future production of leachate by constraints on site 
operations and by proper grading and capping of the landfill. 

3. Elimination of off-site gas migration through operation of an 
existing gas control system and expansion of this system, if 
necessary. 

4. Further protection of public health and the environment via 
monitoring of groundwater, surface water, gas and air emmissions, 
and provision of alternate water supplies where necessary. 

I know Ecology and EPA staff have been working long hours and in close 
cooperation to complete this ROD in a timely manner. We look forward 
to successful consent decree negotiations with the City of Tacoma to 
implement the ROD. 
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cc: Mike Rundlett 

Sincerely, /"L 11 

/ I i ll ( L).. I 
Andrea·Beatty Riniker. 
Director 






